OP METALS. 

iMlilte CnCO, + ounwa n ith Aiuritc 2C11CO3 + Ca (OOJa ; 
S. Realgar As^; C, Cuprite CiinO; f. Red 0\I<1e of Zinc 
"tul iragDesIum; 9, Cinnalur HgS; 10, Hrematlte FcjOj, 
hvtoletFlnnisparj 12. Manganese SparMnCOj. 
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CHEMISTRy. X. callcdaWoyji Thus copp(?rain3 zinc molted together 

’ tCmtiiiual frmi ir n 1 form brass ; copper and tin, bronze, etc. In a few 


THE ' METALS: GBKEK.AL PKOPERTIES AXD 
METHODS OF EXTE.VOTIOK — ^METALS OF THE 
ALKALIES— SODirsr— SALT— WASHTXG SODA— 

1 AYATEB OF CRYSTALLISATION — BICARBONATE 
OF SODA— POTASSIUM— NITRE— GENPOR-DEB— 

' AMMONIUM— METALS OP THE ALKALINE 
EARTHS — CALCIUAI — LIME— MORTAB — CEMENT ' 
, —bHALK— STRONTIUM— BARIUM. 

If we take a typical metal, as silver, iron, or 
copper, we find tb.at when polished it acquires a 
brilliant reflecting surface, known as the metallic 
lustre. It is opaque in the thinnest sheets ; it can be 
hammered out into thin plates (malleable), and can 
be pulled through slightly conical holes in a steel 
plate into wire (ductile). It conducts heat and 
electricity well, and its oxides form bases. On 
closer examination, we find that all these properties 
- merge almost insensibly into those of the non- 
ipetals. .Thus, met.als in a fine state of division 
lose, their lustre. Gold/ silver, copper, and other 
metals can be obtained in dull -powders, which, 
however, usually regain their lustre when rubbed 
n-ith a .smooth hard surface (burnishing).' On 
the other hand, iodine, tellurium, and graphite 
or black lead have a marked lustre. Gk>ld leaf can 
be obtained so tliin.(^j^;,jjn;tbs of an inch in thick- 
ness) tliat it allows a greenish light to pass through.' 
Some metals — as bismuth and antimony — are veiy 
' brittle, and can neither be hammered ont nor drawn 
into wire ; while some of the oxides of chromium 
and manganese form well marked acids. So that 
although atypical metal can easily he distinguished 
from n tyjncal non-metal, in, some cases it is 
very difficult to draw the line; thus, ,in modern 
,, text-books some consider . arsenic with the non-, 
metals, on account of its strong resemblance to 
phosphonis, whilst others- class arsenic ampng the, 

, Hany metals -^orm mixtiures u^th othie;: metals 
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cases, tbese alloys seem to be chemical compounds, 
as alnmininm bronze (C1I5AI) : they ra.ay in general 
be regarded as solid solutions. When one of the 
metals is mercury, the mixture is called an amaigam. 

A few metals are fonnd native — gold, platinnm. 
bismuth, copper, silver, mercury; but most ocoui 
ns oxides, sulphides, carbonates, silicates, and 
chlorides. The motnllio ores are goiierally much 
heavier than the substances with which they are 
fotmd, and so can be separated from them by 
washing on inclined pl.ates. etc. : the heavier 
metallic minerals settling rapidly, while the lighter 
impurities — clay, sand, etc. — are washed away 
The ore is next usually roasted, that is, heated v^-ith 
free access of air ; this converts the ore into an 
oxide, which is finally heated with carbon, either 
as charcoal, coal, or coke : c.g., lead is found as 
sulphide, on roasting this is converted into oxide, 
PbS -t- 30 = PbO SO 3 ; on heating with carbon, 
PbO-t-C=Pb-i-CO. 

The metals magnesium and aluminium are 
obtained by heating the dry chlorides with 
metallic sodium — 

AlsClj -h CKa= 2A1 + GNaCl. 

METALS OF THE ALKALIES. 

Lithium (Li), atomic weight. 7 ; Sodium (N'a). 23 ; 
Potassium (K), 39; Rubidium (Eb), 85; CaBsium 
(Cs), 133. 

All these metals arc monads, soft, ami easily 
fnsible. They decompose water at ordinary tem- 
peratures. The hydrates KHO. NaHO, etc, are 
very soluble in water; the solution is caustic, 
dissolving the skin, and when boiled with fats, 
converts them into soaps. The carbonates are 
also solable in water, and give, like the hydrates, 
strongly alkaline solutions. Their salts are mostly 
soluble, and colour the Bunsen flame. Their spectra 
exhibit but a smaR number of lines. {See Coloured 
Plate of Spectra, K and Na, Frontis., Vol'. ly.). 
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Sodium, y.-i [Mtrh-.m'). atomic weight. 2X a 
bright silvery inet.-il. which laTiii-hc-. instantly in 
the air, h.ii.g convert eel on tlic surface into an 
oxide, and so it lias to be kejit. under jieiroieiiiii 
najihtha, a liquid which cont.iinsniif.rycen. 11 hen 
licateil. s'liliiim hiirna v. ith a bii"hr ye-llow IL-iinc; 
thrown upon water, it deroniposi-s it, fomiinc 
hoclium hydrate tind libeiating liyelrogeii, which 
takes fire if the wafer be w-arni. 

Sodium is iTcpared by lieaiiner the carbonate 
with chaicoal poweiei in iion rctoits — 

^’a„COJ + 2C = 2Xa -k :iCO. 

The sodium come." over in vapour, which U con- 
densed in suitalile loceivers. 

A great improvement ha.s lieen cffeetcil by Ihei 
introduction of Castnor's process, in vvliieh sodium 
h.veirate lo heated with a enrlnelo of iron — 

eXallU + TvV. = 2^’nJCOJ t lUI -k Fc + 2Xa. 

The carbide of iron is piepaieel by inixhig uii llnel.v 
divided iron vvitli I'ileli. Tins mixture vvlicn colei 
is heated and convert od into a coke-, which K ground 
up very iinoly and mixed with the .sodinm hydrate. 
Sodium is laigely used m the luanufnolure of 
aluminium, and a.s an amalgam with ini-roury for 
extracting gold from it.s ores. Sodium was first 
prepared by Davy in l-tOT, wlio isi-scd a ciirre-nt 
of electricity tlirongh a mas- of sodium liydrate 
slightly muistened with water 
Sodium Oi’irfc(Xn.p) can be obtained hylie-ating 
sodium in oxygen. It elissohcs in water, evolving 
much heat, and fonnitig sodium hvilrate. 

Sodium I/ydrnte (caustic soda). XalKh— This 
substance is projinrcd on a large scale for .soap- 
making by boiling n -ohitionof sodium carbonate 
(NajCOj) with slaked lime — 

NaPO, -k Ca(l 10)- = 2XaII0 + _CaCO, 

Cak-iiiiii c-irlwimtcT 

The caicinra carbonate settleK, and the clear Ihiiiid 
is evaporated until the rc.sidiic fii.sc.s, -xhen it is 
poured into jiiouids. and forms the ordin.ity .stick 
caustic soda. It i- a powerful alkali, very .soluble 
in water, neutralises acids, dissolves organic mutter. 
AVlien boiled vvitli fats, it forms ordinary snap 
(sodinm stearate) and glycerine. 

Soduim Chloride (salt), XaCd.-Tliis well-known 
substance is found native in mines in Cheshire. 
Poland, etc , .and is often prepared by ev.aporating 
sea-water, until the .s.alt crystallises out. AATien 
found m the crystalline form in nature, it is called 
“rock-s.ah." 

Sodium CarVonaic (XaXOj), ordinary washing- 
soda (Xa-COj a- lOH-O). — ^This substance is of 


vast iniportaneo, boing used in the nianufac- 
tnre of glass and soap. It is pro[Kirejl by two 
Ijrcice-sse.s : — 

The Zehlaiie or Jitach Ash J’rnecxs, — Ordinar.v 
-alt is mixed vvitli siilpliiiric acid in a c.ast-irou 
pan. and the mixture finally heated in two f nriiaccs 
lilaced at the sides of the pan. 

2XaCl -k II.pOj = Xa_.SOj -k 21IC1— 
the escaping gas is passed through a tower of wet 
coke, which dissolves out practically tlie whole of- 
the hydrogen chloride. The mass of sodinm snl- 
phatc— technically termed ‘-salt-cake" — is mixed 
with ernshe*! chalk or limestone and small coal, 
and the whole heated slrongl.v. Two reactions go 
oil sinmlfaneously — 

Xa-SOj -k IC = Xa-p -k ICO 

Xa-S -k CaCOs = Xa-CO;, + CaS 

Cnicliiiii stilpliiilc. 

The snlplmtc is first deprived of its oxygen by the 
coal, forming .sodium sulphide, which is then con- 
verted by tlie chalk into cnrlxmate. Tlie oiirhoimte 
of soda is lactnictcd by liot water, and the cleni- 
solution allowed to cVystaUisc. The Tc.sidual cal- 
cium .sulphide, with the excess of Hmo, forms tlie 
much dreaded ‘‘alkali waste." 

The second process is tho-'lniwieafc Soda Praccfo. 
.V stream of c.arl>on dioxide is passed under prc.ssure 
through a solution of .«alt containing ammonia — 
CO- -k Xlls-k XaCl -k H-O = lIXaCOj -k XIipi 



The solution of sodinm hicarbonate on ov.aporation 
evolves carbon dioxide, which is used over agiiin, 
while the ammonium chloride, when treated with 
lime, liberates ammonia (see A''ol. lA'., p. 1 2f>), w-liioh 
is again utilised. So that tlie only waste product 
is calcium chloride, which is quite inoffensive. ' 

Ordinary washing-soda crystallises with ten 
iiioleculc.s of water of crv-.st.allisation (Xn.XO. -k 
lOH-O), wliich it evolves in a dry atmosphere, and 
then crumbles to a wiiito powder. fSomo sub- 
stances have the power of combining witli water 
and keeping it in tlie solid form far above its 
onh'nary melting-point. TIic form of the crystal 
depci{d.s on the presence of flii.s w.ater, wiiich is, 
however, readily driven off by a gentle lical. 
AA'ater, when thus kept in the slate of ice far 
above its ordinary molting point, is termed 
“ vvnter of crystallisatioii.” AATien strongly heated, 
all the water is given off, and anhydrous sodium' 
carbonate (Na-COs) is left as a vviiite powder. 

Sodium ■Sioarhonatc or Acid Sodium Carlonatc 









sulphide ; this substance has the peculiar property 
of becoming luminous in the dark after it has 
been exposed for a short time to a bright light ; it 
forms the basis of the •srcll known luminous paint. 


LATIF.—XXV. 

. tCbnifniwi t'o!. IV,, ji. SJT.J 
ORATI.O OBLIQUA (coiKittwal). 

§ So. The following passage will require still 
more care in translation; in particular, wo must 
carefully discriminate between the narrator’s ’own 
words and the words or thoughts of the different 
' actors in the episode narrated. The notes appended 
should he thoughtfully studied ; — 

The supreme command yas unanimously assigned, 
to Cortes. While a few of them were discussing* 
.their condition in private, ode of the Spanish nobles 
told them that it was useless for them to cling to- 
utterly ruined liopes ; victory was despaired of, and 
given up for lost ; there were eTOn some of the 
• young nobles, with Dom Pedro at their head, who 


.... . discussing . . . told." 

- Cling io. One of the innumerable metaphors 
in English, for which the Latin equivalent will 
probably be different and simpler. 

■* Titc situation. Say “ what they ought to do," 
or some such verbal- clause ; or simply “ concerning 
that”; or else use res— a word which has been 
styled a “• blank cheque ", being capable of almost 
any value, and deriving its particular meaning 
from the context. Most languages have some 
snob words, of vague but expansive signifleanoo ; 
and Latin, in spite of its- general and most 
characteristic precision and dedniteness (leaving 
little to the imagination), is no. exception. We 
use “things" and “the matter” an much the same 
way; eg., ‘-how things are going," ‘-the state of 
things," etc. 

‘Such a sudden return to Oratio Jleeta for a 
sin^c short emphatic sentence, though very 
common in English, is not nsnal in Latin. It 
should never to employed in Latin, as it is farther 
on in this passage in English, without the verb 
of s-aying to introduce it. (The verb used in 
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tvlini he Jind ) li" others iliily '■iihonlinatnil 
ID it. in nccoriiJinec with tlie Liiliii tcnflf-ncy notr<I 
in§].l.nn-lhehAv. 

' Xiifio abanrhiii . . . rwl ant In xijrr.- . . . We 
liinv here a ciiaiTicteribtio <Ii:RTcnco herween 
1 he two lanirungT-^— :uiothr-r •■snniile of the Iiatin 
desire to bring evc-i-j-tliingai much a<. jin^silile iiitn 
llie conipas"! of a period, to ■■fooii'-" the wiiolo 
thought at nnee, and gain a iJurvpy of it all (if 
one may sny .'o) at a single glance. In English, 
if we li.ave two co-ordinate thoughts, parallel a-s 
it were with one anotiier, we commonly esi>ress 
them by two co-ordinate sentences united together 
by the simplest rD-ordin.ating conjnnction, and 
are not conscious of any unpleasant effect in so 
evidently natural a mode of cipression. But in 
Latin, the .second clause — ^it such a mode of ex- 
pression were adopted — would seem to straggle 
after tlic first, and to drag bctiind in an unple.'isant 
and awkward fashion. 

Latin, therefore, always brings snch sentences 
into ••fooa.s". and immediately " points ". the ex- 
pression, nnd marks the co-ordination .and parallel- 
ism, by the use of two corresponding demonstrative 
adverbs or conjnnotions (eg, vt . . . Ha-, cum.. . . 
turn, fam . . . quam') ; or else, if the thought admits 
of such a turn, notunlly subordinates one clansc to 
the other. 

So here the speaker would say, *• I will not 
abandon ... no I will not suffer .” Such a 
mode of turning the sentence is used, for instanci-. 
in relative oo-oidmate sontenocs— c.y , *• who did 
this . . . and wlio . 

“Af? present must be expressed in Latin by a 
relative clause. (T'afc below on the use of Par- 
ticiples in Latin.) 

“ Cortes, Z>oni Pedro. Slontesuwn. Names like 
these might easily be Livtinised, but it will usually 
bo better to olioosc some n,ppropTiate Latin mime, 
instead of troubling to invent a Latin form of 
foreign ones. But to choose appropriate cqui- 
v.alent5 will require some knowledge of Roman 
history. Here we need for “ Cortes” some Roman 
conqneror of foreign countries ; for “ Pedro,” some 
timid dissatisfied contemporary ; for “ Montesnnia,” 
some drc.adcd enemy of Rome. If we are to express 
Pedro's title, it must be by some phrase in apposi- 
tion — such as “vir comsularis,” or •■vir eqnestri 
ordino." or “vir illnstris,” and so on. which will 
folloiY the proper name. 


§ .Sii The PEMon. 

We have already spoken of the period as one of 
the cliief chamctei idics of the Latin prose style, 
and we have noticed a few instances of it, and of 


tlie influence upon Latin modes of c.xpression nnd the 
strnctnre of Latin sentences exerted by tiio inherent 
tendency to the periodic form of expression — tlie 
influence, that is, of the wisli to be able to sec as 
much a.s possible at a glance, to s.ay .as mncli ns 
pos.sible in a single utterance, .and (by an elaborate 
•system of subordination and careful grouping of 
accessory clauses around one which conveys the 
main thonghl or fact) to set in the clearest possible 
light the logical relation of eacli section of the 
expression to the whole. 

Of course the period is not always to be used, 
and. as we have noted incidentally, ncier when 
the different sentences which would be thus blended 
together are really independent, or some of them 
specially emphatic, unless, as is often done, tliesc 
arc worked into the period as parentheses. More- 
over, the steadiness and evenness of its flow, llio 
demand it makes for sustained attention, and tlie 
command df emotion and balance of thought which 
the nse of so complex a mode of expres.sion implies, 
render It evidently unsoitable to bo the vehicle of 
agitated feelings, of anger or passion of any kind, 
of rapid incisive argument, or sudden transitions of 
thought. Tiicrc is. also something too olaborntc in 
the picture it present's for common use in dally life, 
and Romans did not talk together in periods, nor 
use them in their correspondence to their friends. 

If theyliad clone so. they would have exposed thoin- 
•sclvcs to the criticism of our homely phrase, and 
might have been said to talk or write “ like a book.” 

Quiet* easy-flowing description, that does not 
aim at too vivid or startling pictures, and steady 
narrative — this is the sphere of the periodic stylo. . 
Whenever the description or narrative becomes 
exciting, there will come in, and take the place 
of the period, the dctaclied style of shorter co- 
ordinate sentences, nnd the co-ordinating con- 
jvmctions (by which Latin sentences are invari- 
ably connected, thus differing from the entirely 
unconnected sentences which make up some of tho ' 
be-st English prose) will disappear. 

Thus, no style of composition — historical, nar-. 
rativc, phflosophic.al, ■ oratoric.al, epistolaryi con- 
versational — has an entire monopoly of either the 
periodic or the detached style of expression: 
each will be found in its appropriate place, with 
its appropriate subject-matter; though it is quite 
cle.ar, from what has been said, that the period 
will occur much more frequently in the first three . 
styles enumerated, above than in the last three, 
and most frequently of all in the purely philosoph- 
ical style (except that the last, when it is oast in 
the dialogue form, assumes an ornate and elaborate 
conversational form). 

The order of the subordinate clauses in the 



§37. Exeecisbs ox Peeiodic axd Detached 
Stxles. 

<1) Gisco ■mis hastily summoned. Ranno 
pointed to the almost lifeless body of the man. 
And, seizing bis hand, implored him not to leave 
ins father unavenged, and not to let himself be 
the laughing-stook of his enemies. Tlie kmgdoni 
■•svsis Gisco's.'if he was a man, he cried; they 
who had done that foulest of crimes by the han^ 
-of otliers, had no claim to it. Let him nerve hlm- 
-self to the work, and foliow the leading of the 
gods, ■who prophesied renown for him of old by< 
the supernatural fire which played around his 
head. Snoh a celestial flame ought to inspire 
him now ; he .ought to arouse himself in earnest, 
and consider his present capacities rather than 
\ ills birth ; and if through the suddenness of the 
occurrence be was slow in forming his own plans. 
' he should surely act upon his. 

(2) In the same year died Q. Fabius Maximns, at 
a good old age ; at least, if it is true — and some 
vouch far the fact — that he had been an augur for 
over sixty years. -He was undoubtedly worthy of 
the title “ Great,” even if it was applied to him for 
the first time. He surpassed his father, and equalled 
his grandfather in his distinctions. The fame of 
his grandfather Builns rested on greater battles 
■and more numerous victories, but a single enemy 


Fabius was more careful than daring by 
and if anyone is inclined to question whe 
was naturally a “procrastinator,” or only 
such a policy was peculiarly adapted to 1 


freedom of use. The Latin participle is often most 
idiomatically rendered into English by an adverbial 
or relative clause. We must be prepared to adopt 
the Latin eqnlialent idiom in our translations from 
English into Latin, and so e.xpreEs two or more 
clauses of English by a single clause of Latin. 

In some respects, however, English is Inxer in its 
use of participles than Latin; nnd the following 
general rulc.s for the use of the participles in Latin 
may be laid down. 

(1) Pbesbxt Pabtioiple Aottvb. — The Latin 
present participle is not so freely used as in 
English. It is always strictly present, nnd denotes 
action contemporaneous with the time of the verb 
who^ subject or object it qualifies. 

English participles which, with the careless 
use of tenses ohavaoterlstio of English, are pre- 
sent; in form, must often be translated by past 
participles in Latin, or some equivalent temporal 
clause : fty., “Hearing this, he at once set out for 
Rome," must be in Latin, “ Boa avdito or cum 
Jiaec auditiiset ad urbem statim profioisoitnr.” 

.^ain, many participial phrases in English are 
really eiliptioal, a pronoun or a relative and an 
auxiliary .verb being omitted. To translate such 
constructions word for word into a language which 
does not use its anxiliaries in the same way, would 
naturally result in confusion and absurdity. We 
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unkno'KTi hi'^toricaUj' as it sras uncongenial to 
Venice. Hence the deep hatred, deeper than in 
Milan or otlier Lombard cities, felt by the Venetians 
for tiie Tede.schi during- tlie -n-liolo period of occu- 
pation ; hence the delight trith vrhich, after the 
' battle of Sadowa, the Venetians found that the 
■ restoration of their city to Italian hands was one 
of tlie articles iii the Anstro-Prussian treaty of 
peace. For the rest, the many other republics to 
which allusion has been made herein fell one by 
oue under the authority of a few of the strongest 
among their brethren ; and tliesc again, as the pro- 
gress of larger kingdoms in the west and north be- 
came more marked and their condition more settled, 
were found to he incompatible -with the new order of 
' things, and were acconlingly taken to form iKirfs of 
grand" duchies (for the most part under Gorman 
grhnd dukes), till these again fell to under 

_ the disintegrating Italian policy of Napoleon III., 
and became, after 'Magenta and Solferino, part and 
parcel ,of the present kingdom of Italy. 

Hnllam, .VMtiic.isra; Cassell'i UutKrml Htstorg. ‘ 


ELECTRICITY.— IV. 

[Continued /rom Pol, ir., 71 . 33(5.] 
BEQUIBEMEITTS OP A GOOD CEDI/— CLASSIFICATION 
OP- CELLS-OHDIKSHANK'S BATTEBY— WALLAS- 
TON'S BATTEET— CONSTANCY OP A POLARISED 
CE j/^THE SMEE CELL-THE GROVE CELL- 
THB BUNSEN CELL -THE BOTTLE BICHROMATE 
' —THE THODVi: CELL-FUIiER’S BICHROMATE. 

A GOOD primary battery should fulfil as many as 
possible of the following conditions : — 

. 1. Its electromotive force should be high and 
constant. .... 

' 2. Its resistance should be low and constant. 

3. "It should be free from polarisation. 

4. ' There should no 'consumption of materials 

when the cell is not in use. 

5. The materials should he inexpensive and 

durable. , ' 

.6, It should 'Hbt require frequent renewals of 
cither aliment or depolarising agent. 

, 7. It should not emit .either noxious or corrosive 

' . , No single cell possesses all these qualifications, 
though many possess several' of them in a .very 
marked degree. For any particular clnss of work 
it will always, be found that one Type of 'cell' is 
more suitable than any other, which is a necessary 

consequence of the fact tliat our ideal perfect cell . 

has not yet been constructed. ■ ' 

CLASSIFICATION OP. CELLS. 

In order to obtain a high e.m.f., and.con'se- 
I quently' a strong current 'from a cell, polarisation 


mu=t be either entirely eliminated, or reduced to 
the smallest possible amount. Numerous remedies- 
Imvc been adopted for getting nd of polarisation, 
and though these remeilies differ in detail, each 
depends on some one of three general i^rinciples. 
The methods adopted for preventing polarisation 
supply ns -with the most convenient, and probably 
the most accumte system for classifying cells. 
According to this sj'stem cells may be di-rided into 
the following four classes : — 

I. Those in wliich no attempt is made to prevent 
the phenomenon of polarisation. 

II. Those in which polarisation is prevented by 
mechanical means. 

III. Those in which polarisation is prevented by 
purely chemical means. 

IV. Those in which polarisation is prevented by 
electro-ohemicnl mbans. 

Class I. 

The zinc and copper cell which has been fully 
described in the last clmpter is tbe typical cell of 
this class. The original “pile" constructed by 
Volta In 1799, and known as the "Voltaic pile," 
also belongs to this class; this pile possesses a 
large amount of historical interest, but as it is of 
very little practical use, it is scarcely necessary to 
describe it in these lessons. 

Cmikshank's Battery (1801).~The battery il- 
lustrated in Fig. 4 is nothing more than a oon-veni- 
ent method of grouping a number of single cells 



Fig. 4.— Crcikshaxk’s Batteev. 


in series. It is made up in a long wooden trough 
which is divided up inton. number of compartments 
by means of rectangular copper plates ; a sheet of 
dne is soldered to each copper plate, and tbe com- 
partments are tlien filled with dilute sulphuric 
add. 'A single platq of copper (Ca), plunged into 

the acid at one end of the battery, and one of zinc 

(Zn) at the other end, form respectively the posi- 
tive and negative terminals. 

This batteiy has a moderately low internal re- 
sistance, but it quickly polarises. IVhen the bat- 
tery is not in use, all the ‘acid should be poured 
onti in order to prevent the zinc being eaten away 
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■'IV t'lK ’'I'":.! vrliioh cnrin''* p1i'.>c'c:IiiT b° 

■PTallacton': Eatterj- Tiii'^ batlpry iv but 



a niodification of Cralkslmnk'a, contaiuuig some 
ilistinot improvciuont*!. The arrangement of a single 
dno and copper couple is shown in I'ig. 5. Here the 
zinc z is a substantial rectangular jilatc. havi:^ a 
portion projecting upwards, and soldered to the 
copper band i. The copper plate kk is compara- 
tivoly thin, and is bent round the zinc one as shown 
in the figure, tho zinc and copper being prerented 
from coming into contact by means of the cork 
distance-pieces s s s„ into which the zinc is partly 
inserted. The copper plate projects upwards in 
the form of tlie 


All the zincs and coppers rre bolted to tho under-- 
surface of this b?.r by means of the copper connect- 
ing Uinds, so that by raising the bar the metals can 
be withdrawn from tho liquid — this i-- always done 
when the cells arc not in use. it -raves tho troulile 
of !c-filling the cells o.acb time they are used. The 
reservoirs are made cither of glass or porcclaiu. :md 
contain dilute sulphuric acid ns the aliment. Tiic 
terminals are marked yjp. The bent form of tiic 
copper plate halves the resistance of each coll by 
doubling the effective surface of the copper — litis 
device is adopted in some of the most modern cells, 
liike all cells of this class, the IValla.ston quickly 
polarises, but, notwithstanding this fact, it can 
send a strong current otving to its small resistance. 

Constancy of a Polarised Cell. — It is very often 
.supposed that a cell which polarises is incapable 
of generating a constant cnixent, but no groaler 
mistake could be made. During the time wliich 
must elapse before the copper plate has bficome 
completely covered with hydrogen, it is true that 
the current dimiuishes owing to theE.M.P. gradually 
falling, but as soon ns the coll has become com- 
pletely polarised, the e.m.p. has obtnin'od a small 
but a perfectly ll.\cd value below wliioh it docs not 
fall. Such a cell will send a perfectly constant 
enrront for a considerable length of time ; in fact, 
there is no more constant or inbro Toliablo cell' 
in existence than a thoroughly polarised zinc and 
copper couple. 

Class II. 

CELLS IS TVHICH POLABISATIOS IS PIIEVESTED 
BY MECBASIC.AL MEASB. , ' 

As soon as it became' recognised that polarisa-' 
tion played such an important part in the action of a , 
cell, numerous' 



ere freely, and .allows the sulphate of 
zinc to fall to the bottom of the cell. 

The method of arrangement of the cells in a 
b.attery is shown in Fig. 6. n is a substantial 
wooden bar supported by the two wooden uprights. 


Blowing air 
into the liquid, and keeping it in a constant state 
of agitation ; the hydrogen is thus prevented from 
accmnnlaring to any considerable extent, and 
polarisation is jiartially prevented. 

Mounting the negative elements on a spindle 



■which passes throngh their centra', acrl v.hich. thcplate.aa<lri'ethroiieh tlu' li-,'.ij‘'. A;.)riio:io 
when the cell is in action, revolves so a' to allow the plate Is hylliis means tejit free froai i.ydrogcr 



• the liqnid in wliich it is immersed ; for this 
ison platinnm and earbon, which both possess 
V heat valhes, arc the Substances which arc most 
demand. 
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Tlio Grove Ce'J flSS?.').— Tlione-li ilii-. cell is oil. 
it can still mmijarc favncmbly vrirh infvl of llie 
modern typc.s ; of the iminy forms in trliicli it i~ 
made up that illiistrcf wl in F:?. S i' ahont the most 
convenicnl. The octer'vessci— whi;h is partially 
cut away in the fipirc— consists eirlicr of porcelain 
or of ohonite, rvif h the dimensions 5“ 3" '' 2". The 
positive clciiiciit Cz z) ensW:- of amalspiroated 
ainc hent into the form of a U. and immersed in an 
aliment consist in" often parts of water to one of 
suljihiirio acid —by tolnme. In the bend of rlic 
zirio is jilacerl tlie lyirons pot — made of nnclazed 
earthenware— which contains strong nitric acid as 
the o.xidising .agent TIic negative elciiienf p con- 
sists of ii plsite of platiniTiii of the dimen-sions 
CJ" X 2i" X '0112''. and is immersed in the nitric acid 

Pol.aris.atiou is entirely pretented in this cell; it 
has an I3..ti.r, a- high as i-n.! volts, .and a resistance 
as low ns -2 of an ohm. When the nitric acid is 
not strong the falls, and the resistance rises. 

If the cell is quite riglit .at smarting work, Ihoabove 
figures will ho about Inie, but the snlphuric acid 
gradually booomes converted into sulphate of zinc, 
at the Eomo time that the nitric acid becomes more 


and more dilute, owing i 
tn it by tlio union of 



Fig. S.— Gr.m l’.* Chli 


> tile formation of water 
free hydrogen with the 
osysen in the acid ; 
the resistance under 
llie.-e circumstances 
may rise as high as 1 
or 1 ~) ohms, whilst the 
E.M.P. drops to .about 
1-7 volts. This cell is 
undoubtedly a gooil 
one m situations where 
it can be used, but it 
gives olf dark rod 
funic.s of nitrogen per- 
oxide which arc ol)- 
noxiousandunliealthy. 
and which prohibit its 
use in any kind of con- 
fined places. 

The rc.action which 


occurs on the passage 
through the cell may be e.xpressed 


Zli -1- H„SOj -f- 2{ipO,) + Pt 

= Zn,S0j -p 2(H.,0) + N.04 -f- Pt, 
.Sillpiiefc qfzin''. n'ater. TetmUrcf P.Vfum... 

from which it is scon that there is no frqe hydrogen 
^ current, .and tliat 
take place. 


This cell is suitable for .‘■ending a strong oiirront 
for a moderate length of time, and is not adapted 
to intermittent work extending over a Icngthcnoil 
]TCTiod. The Egtt.F. of this cell increases sUghtlyas 
the temperature is raised. 

The Bimsen CelL — In the Gfove cell the platinum 
plate is an extremely expensive item in the initial 



Fig. t>.— B d.soesS Cell. 


cost of the cell, coming ns .it does to -some fifteen 
shillings. Theorotic.aUy. the platinum ought to 
lost for an infinitely long tinio, ns it iilny.s no active ' 
part in the working of the cell, but in practice it is 
found that the con.stniit .setting-up and tnking-'down 
of the cells event inally results in the platinum get- 
ting crumpled and broken. 

In the Biin.scn cell— one form of which is illiis- . 
Iratod in Fig. 9 — the materials n.scd arc c.vjietly 
the .same ns in the Grove, with the exception of the 
negative clement, which consists of a block of hard 
retort carbon instead of platinum. In the figure 
this carbon is m.nrfced G. and it carries a biass ter- 
minal on its top for making connection ; it i.s .square 
in scj^ion, and is contained i;t a circnlar porou.s 
pot. which also contains tlie oxidising agcnt-7-strong 
nitric acid. The zinc Zii forms nearly n eomploto 
cylinder, encircling the imrous pot, and immcv.scd 
in an aliment of dilute sulphuric acid, as in the 
Grove cell. The whole is eont.aincd in a circular 
pot of glazed earthenware. The terminal bar at- , 
Inched to the zinc shows the manner in which the 
zinc of one coll can be connected to the cavlran of 
.an adjacent one when it is desired to connect np a 
nnmbcrot these cells iii scries. In using Bunsen 
cells it is advisable to ‘ clean those portions of the 
binding-screws that come into- contact witb .the 
carbon .and zinc whenever the cells are being . 
made up. ' . ' 
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nnmficr of different forms, one of rrhich is shown 
in Pig. 12. The outer l essel contains the negative 
element (carbon) marked a, and the bichromate 
solution ; this solution may he made as previonsly 
.described, or from the following receipt given by 
Poggendortf : — 

Wit.T lOOO-v 

Uirfiri.111,11.1 iintiili . '*|hT weight 


amaigamated, and 
which is immersed in 
very dilute sulphuric 
acid contained in the 
porous imt; a little mcr- 
crary is also added to 
this pot in order to 
ninintain the zinc well 
amalgamated. 

This form of bichro- 
inato has the same 
‘ K.M.F. as the other va-' 
rietie-s, bat has a roach 
„ _ higher resistance. On 

Fig. 12 .-rtu^nn-s B.cnno. 

esses the very distinct 
'aelvantngc that both olomeats can remain in their 
respective places in the ccU when no carrent is 
being sent ; this 1$ the case, since the chromic acid 
is not in contact with the zinc. 

The bichromute solution is of a rich orange colour, 
which changes to blue as the bicliromatc i>ccomcs 
cxlinnsted. If. however, it is exhausted while still 
maintaining its orange colour, the addition of some 
strong sulplimio acid will quickly restore it. 



GREEK,— I. 

ISTRODUCTIOX. 

The Greek Language is the language of the ITcU 
Icncs, or ancient GrccliS. The ancient Greeks were 
ctrly divided into three great races, e.uch of which 
originally used a different dialect both in poctry 
and in prose. Tlie Itmie dialect was spoken by 
the Ionic race in A.sia Minor and in Attica, and 
latterly jrassed into the Attic dialect. The JEoiie 
dialect vva.s spoken by the .Eolians in p.urts of Asia 
Minor, Bieotia, and Thessaly. The Doric dialect 
was spoken by the Dorians, clriefly in SortUem 
Greece, in tlie Pelopouncsns, as well as in Crete, 
Sicily, and Magna Gr.Tccia by the Dorian colonists. 
The Greek laugnagc and the Latin language form 


what arq termed tke claesical languages. By the 
term classical lang\tiiijes we designate those Ian- , 
gnages in which arc written the works which, in 
modem times, learned men have agreed to regard 

as- classical; that is, works that stand in tlieyfrst 

or highest class of the productions of the human 
mind. The Greek language is a branch of the 
gre.at family of languages which, under the name 
of iinfo-fferfflanio, jsnow known to have extended 
from Scandinavia to the Indus, embracing, as its 
two principal' components, the Sanscrit, or aiicient 
language of the Brahmins, on the East ; and on the 
.West, the Teutonic, inclnding the German, the 
Dutch, and the English. It is thus seen that the 
Grc& is allied to oar own tongue. It is allied to 
the English in regard to structure. What is more, 
obvious to the beginner is, that the Greek is allied 
to the English in words ; thus, for example, bnr ' 
word one is the Greek sv (hen) ; treo is the Greek 
Sue (du'-o) ; three is the Greek rgeis (trice).', ■ Tho 
English pronoun J is only an abbreviated form of 
tlie Greek (eg'-o), which signifies I. Our verb 
hnorc is the Greek yva (no) in thewerb yiyviiaua, to 
hnow; the sound being identical, and the viirlatior. 
existing only in the letters. Many 'instances of 
identity between words in English and Greek will 
appear in the course of those instructions. At 
present it is sufficient to state the general fact: 

■With the Latin the Greek is connected more in- 
timately than with tho English.' So much in 
common have the two, both in words and in. tho 
Inflection of words, 'that.n knowledge of the one"' 
affords great assistance in tho study of the other. 

In general, indeed, a thorough acquaintance with 
,iny one language conduces to the attainment of 
others. Rnt here tho relationship is so close that 
the aid is special. That aid may extend its opera- 
tion to .the whole class of languages known as the 
Inio- Germanic ; so that those who become familiar 
with Greek thereby acquire facilities for studying 
not only Latin, "biit also Sanscrit, Gorman, and ' 
English. 

Greek is a very old language. Homer’s works 
go back to nearly a thousand years before the 
birth of Christ, and at the time when they were 
produced the Greek language was already a settled 
tongue ; and it must have existed .md have been 
spoken by persons of no small culture for centuries. 
Under the name of the Eomgic,il\c Greek language 
— a good deal modified-r-is still spoken and written, . 
being the vernacular or native' tongue'of the modertt 
Greeks, who arc the descendants of the ancient 
Greeks, and dwell on the same soil. ^ 

The Greek language, as developed and perfected 
in its Attic form, is the richest and most perfect 
and philosophical language in the world. It owes 
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‘PoSof, 'Puiai, 'Pijyior. . ' inciio« 

Yon wiU have noticed nlready these three marks, A few general rules can bo drawn up as to ac- 
namcly, ' above the letter (or to the left of it in centnation : — 

capitals), ns in tua: ' in the same position, as in • I- Every word has one accent, and only one; 
fjTi f and I under the letter, as in ^Sj). The first and it cannot be placed further back from the end 
is called the sjiiriiiit a$j>er, or rough breathing, being than on the antepenultima. The circumflex cannot 

eqniralent to our- aspirated h ; pronounce, then, as stand farther back than on the pennltimn. 
with an h syllables before which this aspirate is IL K the last syUable be long, the accent cannot 
placed, as 'ASui, JIages. The second is called the be further back than the pennltima, and no such 
spiritus ictlis, or moath breathing, and simply marks 'ford can be properispomenon. 
the absence of the aspirate. The third mark is dIE If ibe last syllable be short, and the pen- 
called iota iubseript (i vngerKritteri), so termed ulOinalong, the accent— if on the pennltima— must 
because the letter i, instead of appearing at the be circumflex. 

end, as in Aoyai, is written or placed under the « 'IV. For purposes of accentuation, quantity by 
as in A07 p ; this mark is commonly disregarded in nature only (not by position) is regarded ; and 
pronunciation. Ibial syllables in -m and -m are considered short 

Besides these marks, you wiU notice others on (except 3rd pers. sing, of tenses in the optative 

nearly every word, which are called ‘-accents”. mood, and the adverb oyKoi, at home). 

We have o^tted them in the last paragraph in Besides these general rules (to which there are, 
order not to distract your attention from the however, some exceptions), there are special rules 
letters ; but we must now- explain their mse. ' I” *hc accentuation of special classes of words. 

We may confine our attention at present to the 
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soLUTiox or rnoBLKM.o. 


Ucr.' tec ■laluo'-r i= fo-itr*. i > " > j navi'., 

irliich i- Ih*-- price of llic wn’.ch. 

rnoor.— The oriainal c-Qintion N 5 j- — TO — .'it 
= 22<l: Fnb-titmin'.r fiO for r. it bocvvit- 1 .Vi — 
r« — .'.0=220: that is. 220 = 220. 

Pkouie;-! 2. — ^Vltat rvinhcr is tliat to ■nlucli, 
if itj. half bo afldeil. and from tlio sam 20 Iv 
sublincteil, the rcmniiirler v.-ill be a fourth nf the 
number it«clf ? 

In ^tatiIlpqne'tions of fliis kind, tvlicrc fcaction.s 
are concenitd. it should be recollected that is 
the s.amc as ^ ;ar='^. etc. 


171. For the solution of problems in Simple 
Erjnntions tre derive from the preceding principles 
the foUovring general rule : — 

RublJ. — 1. I’raiislaic the statement nf the guesiion 
from the ordinary language info alychraie lanyuaye, 
in such a manner as to form an egmiion ; that is. 
)iuf the question into the form of an equation. 

2. Clear the equation of fractions by multijdyiny 
ccery term in both members by all the denominators 
sueecssitely, or by their least common multijple. 

3. Transjiose all the terms containing the vnkuoirn 
quantity to the one side of the eqttaiion, and all the 
hnotni quant it IfiS to the. other, tailing care to change 
the signs of the terms transjioscd, and incorporate 
the terms that arc alihe. 

4. Hemote thoco-qfficient of the iinhnon-n quantity, 
by dividing all the terms in the equation by it : the 
result Kill be the solution required. 

Pnoop . — Subsiiiutc the value tf the unhiou-n 
quantity for the letter which stands for it in the 
equation : and if the ‘number satisfies the conditions 
of the question, it is the answer sought. 

' PnoBI.E.M 1.— A nmn' being asked how much he 
gave for his watch, replied : If yon mnltiply the 
price b3' 4, to the product add 70. and from this 
sum subtract 30, the remainder will bo equal to 220 


Let X lie the number required. 

1 hen ly- the conditions, we have a" + 5 — 20 = ^. 
and reducing the equation, we have !7' = 16. -Inf. 

PBOOr.— Thus 10 + If - 20 = j. 

Pkodleii 3. — ^A father divides lii.s estate among 
lus three son.s in such a manner thal the first has 
£1,000 less tlinn the whole ; the second has £R0li 
less than one-third of the whole; the third has 
£600 less than onc-fourtli of the whole. IVhat is 
the value of the estate ? Ans. £ l,114f . 

PnOBLEM 4. — ^Divide 48 into two such parts, that 
if the less be divided by 4, and the greater by 0. 
the sum of the quotients will be 9. 

Lot a? be the smaller part : then 48 — 3* is the 
greater part ; and, bj-the conditions of the problem, 
we liave^ -<■ "' = 9. IVheneo « = 12; there- 

fore, 12 is the less part, and 36 the greater part. 

172. Letters may be employed to esprc.ss the 
hnown quantities in an equation, as well a.< tlio 
unknown. A p.irtioular value is as.si!Tncd to the 
Ictter.s when they are introduced into the calcula- 
tion ; and at its close, tho numbers are rcstorcil. 

. Examplc. — If to a certain number 72U be 
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PNEUMATICS— IV. 

[Conffmrnl /rom J'ol. /r., p. SSO.J 
JfEASLUnMEXT OF THE PRESSURE AXD TEMPERA- 
TCRE or GAS AT CONSTANT VOLUME— lATT CON. 
NECTING PRESSURE AND TEMPERATURE OF 
AIR, ABSOLUTE ZERO-POINT AXD ABSOLUTE 
TEMPER.ATUHE-DATA AXD RULES TO FIND 
- WEIGHT OF GASES— NUMERICAL EXAMPLES. 

SIMPLE GENERAL LAW FOB GASES. 

We may assume, then, that the law of Charles 
holds for air and simple gases, such as hydrogen, 
oxygen, etc., n’hen heated under constant pressure. 

If r stand for the volume, and ji for the pressure 
of a quantity of gas at temperature t, what will be 
its volume, Vi, when the temperature and pressure 
are clianged to tj andy/i respectively? 

Suppose the pressure had remained constant 
whilst the temperatnre was clianged from t to 
then, according to the law of Charles and equa- 
tion (3)- _ • 

n = ara q * 

but' the pressures, instead of being the same, are 
p and respectively, and Boyle’s law tells us that 
the volumes of the gas are inversely proportional 
to the pressures to which it is subjected. 

Hence we have \ 

« 

Now, if we know the pressure, volume, and tem- 
perature of a quantity of gas, we can calculate this 
quotient,.B (say), which never alters, however the 
.liressnre, volume, and temperature of the given mass 
of gas may alter ; and therefore, knowing any two of 
these nfteTwaTds,the other can readily bedetermined. 

Thim the law of Charles, combined with tliat of 
Boyle, gives this simple general law, connecting 
the pressure, volume, and temperature of a gas, 
expressed by the equation — 



where p ■= pressure of the given mass of gas, 

• V = volume of the gas, ' 

t = its temperatnre (Centigrade), 
and B = a constant, depending on the mass, etc.> 

This result is perfectly consistent with Boyle’s 

law, for we have at once from it 

ll» = B(273 + 0, 

and so long as the temperature, f, remains 'Constant, 

it is clear that the expression n (273 ^ f) does not 

alter, so that the product of p'rcssiire jind volume, 

.which is equal to this number, must- also remain 
constant. • 


Moreover, we have in tliis expression of the 
simple general law of gases a complete ansn-er to 
ihc question proposed at the commencement of 
lesson ni., page 377. 

In the present lesson we shall .arrive at this 
simple general law from e.vperimcnfal determina- 
tion of the law connecting pressure and tempera- 
ture of a gas kept at constant volume. 

Example 2. — certain mass of hydrogen gas 
occupies 12 cubic feet at 25® Cent., and under 
atmospheric pressure ; find its volume at 10“ Cent, 
under a pressure of 10 atmospheres. 

Here we are given in the first instance — 
jj = 1 atmosphere, 

« = 12 cubic feet, 
t = 25“ Cent.; 

afterwards p■^ = 10 atmospheres, 

/, = 10“ Cent , 
and Vj 13 unknown. 

Patting these inlues in eqn.ution (1), we may first 
find the constant for the given quantity of gas, 
and knowing andfi, the volume .fj will then he 
easily found ; or we may proceed at once to sub- 
statute all the given values in the equation, thtis— 
F" _ .1 * 12 _ 'OjUi ; 

2« + t ” 273 + 23 “ 273 + «’ 
that is, 12 = I^|! . 

hence, ... _ » 818 

^ “ 10 X 298’ 

and . • . •'! = 1'26 cnhic feet Aiuuvr. 

The reader can readily verify this answer by 
finding the volume of the gas at 40“ Cent., sup- 
posing the pressure to he kept constantly 1 atmo- 
sphere, and then taking one-tenth of the result to 
allow for the change of volume when the pressure 
is increased from 1 to 10 atmospheres. 

Example 3. — certain mixture of gas and air 
at 127“ Cent, exerts a pressure of 14'8 lb. per square 
inch when enclosed in a vessel of 10 cubic feet 
capacity; what will he the temperature of this 
mixture when it occupies 5 cubic feet, and exerts a 
pressure of 44-4 lb. per square inch 7 

Assuming that the mixture follows the simple 
general law givm above, the relations expressed by 
equations (4) and (5) hold true. In this case we 
are given at first — 

p — 14-.S lb. per square inch, nearly 1 atmo- 
' sphere, 

® = 10 cubic feet, 
t = 127“ Cent. ; 

next />,= 44-4 lb. per square inch, nearly 3 atmo- 

r, r= 3 cubic feet. ^ 

and has to be calculated. 
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To this must be nclrted the oo-ciBcient ol expansion 
of glass, -000020, to find the absolute co-elfideiit 
of expansion for air heated under these cirenm- 
stances— , 

0 = -oossiw.- 

By heating the air tlirough a higher range of 
temperature and taking cooling readings all the 
■wa3’ down, the co-eflicient obtained -will he found to 
agree more closely with the fraction deduced 
from Eegnanlfc's experiinents. 

The following figures were obtained by Rcgnanlt 
for air occup.ving einufntif falumc, and ho.-ite<l 
between O'' Cent, and 100° Cent, at pressures greater 
and less than atmospheric : — 


LAW COXSnCTlNG rUKSSURE AS0 TEMWaiATOBK. 

Hence cxpcriincnt shows that for air and many 
g.'iscs heated at constant tolumc, the pressure in- 
creases witlt the teinperalnro according to tho_ 






where po .stands for the preje-uro at 0’ Cent, 
and jit stands for the pressure at f’ Cent. 

In the case where t = 273, putting this talne for 
t in tlic above equation, we find 




whilst the volume occupied by the air remains the 
same, the pressure gets less. 

For instance, at — 273“ Cent., if the air rem.-iinod 
ill the gaseous state at constant volume and de- 
creased in pressure at the same rate while being 
cooled to tins extremely low temperature, its 
pressure wbuld be 




Thi.s means Hint at a tempemture of 273“ Cent, 
below the freezing-point of water, the pressure or 
clastic force of gas would bo reduced to zero. Such 
a state of tilings might, bi! c.vplained by snj-ing Hint 
tho minute iiarticles of the gas are at rest, and 
entirely deprived of motion, and nt the same time 
their store of .sensible 110.11, wlilch usnnllj' causes 
them to bombard and press against the wails of the 
coataining vessel, becomes zero. Practically', such 
a temperature could not cn.dly bo m.'imtnincd 
during any appreciable time because the gas and 
containing vessel would receive heat from surround- 
ing bodie.s, and even if it w’crc iiossible by moans of 
a froozing-mnehine, or the evaporntion of solids nt 
very low tompcraturcs, to obtain such an cxlrcmo 
degree of cold, wo know as an experimental fact 
that the co-efficient .jJ-j would not remain constant, 
and the gjis would change its ph.vsicnl_ state to the 
liquid or .solid at an early stage of the operation. 
{See Hydraulics 1., p. 144.) 

We arrive afthp same important result from tho 
fact established in tho previous ]cs.son, that tho 
relume ef eny qvaniity ej a\r or other yat is (Urcctlj/ 
jiToperiional to the temperature rruen the jiressure 
is hicpt coustant, according to tho law 




= J>V<1 -t-I). 

in other words, nt 273° Cent., the pressure of a 
given quantity of gas or air is double what it was 
at 0° Cent., the volninc occupied by the gas being 
kept the same. Tliat is, a quantity of air enclosed, 
under atmospheric pressure, in a vessel nt 0° Cent., 
when heated to 273“ Cent, will increase in clastic 
force and exert a pressure equal to tlint of two 
.atmospheres, or 2 x 14-73 = 29-46 lb. on every 
square inch of surface of enclosing vessel exposed 


As the tcnnioraturo is lowered, tho air or other gas 
contracts and occupies smaller volume at constant 
jircssnrc. Suppose this law- of contraction due 1o 
fall of lemperntnro to remain the same ns at 
ordinary temperatures for extreme degrees of cold. 
If -we take such a temperature that 


then the expression 1 -f ,1^ x 1 vanishes. 
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This -we know is contrars' to reason and cannot be 
the case, hence we are led to infer that the law of 
contraction will not continue the same for very low 
' temperatures as at the ordinary temperature, Vrhich 
experiment proves to he consistent with fact. "We 
are led, therefore, to prefer the other assumption, 
that at this particular temperature the jfressttre of 
the gas would become sero, that is, the gas would 
cease to press against the walls of the containing 
vessel, with the exception of the action of gravity 
on the gas upon the bottom of the vessel. ® 

This temperature, — 273° Cent., at which gases 


exert no pressure whatever, is called the absolute' 
zero-point, and forms the basis of an absolute scale 
t>f tem^TOtnre. Temperatures reckoned from this 
absolute zero-point are called absolute tempera- 
tures. - Ordinary readings on the Centigrade scale 
are changed into absohete tciiijicratiires by adding 
273. Eeadings on the Fahrenheit scale are con- 
Terted into absolute temperatures by adding to 
'them 439-4 or about 460. 

, Taking the large capital letter T to stand for 
absolute temperature, and small italic i the tern- 
perature in Centigrade degrees, we have 
T = «+27S. 

This device enables ns to simplify all the above 
formula: ; thus, the law, equation (G), connecting 
the pressure and temperature of a gas at constant 


and T = absolute temperature of this perfect gas. 
provided this temperature is well above what 
Andrews called the critical jiolnt. (_Scb Hydraulics 
I., pp. 145 and 146.) 

"When we express the volume in terms of the 
length of cylinder or tube of uniform bore, occupied 
by the gas (lesson II., ■\''oL IV., p. 309) this simple 
general law is 


dry air weighs 1-2932 gramme per litre — that is, 
-0807 lb. per cubic foot. Under the same standard 
conditions, a litre of hydrogen gas weighs -0896 
gramme, or -00559 lb. per cubic foot. With hydro- 
gen ns unit weight, the density of every gaseous 
compound is found to be half its molecular weight 
— ^that is to say, half the sum of the combining 
weights of its constituents. Hence the very simple 
rule: — 

To find the neighf of a, gas injyounds per onbic 
, foot, at O’ Cent., and standard atmospheric pressure i 

Multiply half the molecular n-eight of the gas by 
0-00559. 

Fot example, 1 cubic foot of carbonic acid gas 
(COj) at standard pressure and 0° Cent., -weighs 


A cubic fo(jt of nitrogen gas (Na) weighs 


that is to say, the pressure is directly proportional , 
to the absolute temperature, for any quantity of gas 
kept at constant volume. 

We can, by this simple rule, find the temperature 
of air or gas by obseri-ing its.pressurc at constant 
volume, provided we are g^ven its pressure at any 


So that, for what, is known as an ideal perfect ^s_ 
which follows the laws of Boyle and of Charles, we 
always have the quotient ' 


‘ p = absolute pressure above 


In the same way a cubic foot of marsh gas (CHj) 
•weighs 

X O-OO'iSO = S X 0 00559 = -0«T lb. 

.• 3 _ 

./-^milarly, f o find, the neiglitofany gasingrammes 
per litre, multiply half the molecular iceight of the 
,gas by 0-0896. 

Thus a litre of nitrogen at 0° Cent, and 760 mm. 


It is now easy to calculate the weight of any 
given volume of a gas when wc know the tem- 
perature and pressure at which the volume was 
.measured. We have only got to reduce the volume 
of the gas at the given temperature and pressure to 
what it -would he at 0° Cent, and standard atmo- 
spheric pressure, and then multiply the volume so 
found by the weight of unit volume under these 
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. TH£ fundninental principles on Trhich Official 
. Book-keeping proceeds being the same as .for other ' " ^ 




BOOK-KEEPING. 


45 


PcpnrnU'' .TCccTinL*! are opened for these sub-heads:, 
raeli •=:ib.-.;d::ii\- iiccoimt standing for the General 
Viitc iicconnl in so far ns any items induded 
under ti-ai ‘-nb-hcad are concerned. . These .sub- 
sidiary accounts reiireseiiting, like the General 
Vote :iecou’)i whose jdneo they take, the House of 
Oimmons or tiie Taxirayors. tire debited with all 
o.vppiiditurc dtshniscd on tlte public account, so 
tliat we must debit the account for New Bnildiiigs 
iritli £7.‘i0 ; flio account for liepairs to Buildings 
and iiaintenance witli £500, and the account for 
l-'uriiif lire with £50 j the total amount £1,300 being 
oroditod, unUl actually paid by the Paymnster- 
Geiierai, to an account entitled “ Ordets Payable." 
April 30 . — The Paymaster- General has aniiotnicctl 
fliirhiff the moiifh that he has paid orders 

amounting to £1.200 

Debit Orders Payable and credit Paymaster- 
General, 

AJtay 31 . — The Paymaster-General has annotniKd 
during the month that he has paid . £100 

■Debit Orders Payable and credit Paymaster- 
General. 

Avg. 6 . — The Treasury annauitce to the Pepart- 
Hicnt that the Mouse of Commons has coted 
the lalance on account of Puhlie Suildings. 
and that this sum is arailalde . . £10,000 
Debit II. ^I, Exchequer and credit the General 
account for the Vote. . 

Any. 7 . — The Paymaster- General Kithdram from 
the Erehegver ' . . ' . . . . £0,000 

Debit Fayiunstcr-Gencral and credit H. IT. Ex- 
chequer. 

Avg, 14 . — Orders are issued by the Pepartmenf 
instructing the Paymaster- General to pay 

A. XcTi Bniiaingi. £3.000 

B. Bcpair- to BniWings nnil Baintcniincc - 2,509 

C. Fumitvire -' 200 

D. Fuel 400 

Debit New Buildings with £3,000; Repairs, etc., 

with £2,500 ; Furniture with £200, and Fuel with 
£400 ; credit the whole .£G,100 to Orders Payable. 
Aug. 31 . — The Paymaster- General has announced 
during the month that he has paid. . £5,G00 
Debit Orders Payable mid credit Paymaster- 
General. 

Sept. .30 . — The Paymaster-General has announced ' 
during the month that he has gmid . £500 
Again debit Orders Payable and credit Paymaster- ' 
General. 

Oet. 2 . — A sale of furniture charged to a closed 
. Tbfc account — i:e., the account of a former 
■ year, tahes place, and a Peceicable Order is 


issued fer the receipt of this sum by the Paiik > 
of England to be placed to the credit of the 
Pagmaider- General, to be treated by him es 

an Extra llcecijit £."(' 

Debit Orders Reccivablb, aiid credit an account 
to be opened under the iinu)C of *■ Extra Kcceipfs ” 
Oct. 31. — The Paymaster- General during the 
month has annou, iced the receipt of the lad- 

mentioned Slim £00 

Debit Paymaster-Geneial. and ciedit Orders Hc- 
ceivable. 

ISOS f5:5. 2S — The Paymaster- General mule^r in- 
striietion pays ores to the Esreheguer the 
amount standiny tv tho credit of the ‘Extra 

Beccipis accmint £50 

Debit the account for Extra Receipts, which is 
the Exchequer's account, anil credit Payqinster- 
. General. 

ATareh 0 . — The Paymaster- General teithdrams 
from the Exchequer the balance of tho 

Vote £4,500 

Debit Paymaster-General, and credit Exchequer. 
JIfareh 13. — Orders are Issued by the Pepartment 
inslructiug the Paymaster- General to pay 
certain persons certain sums amounting to 
'A. X 0 T\ BulMlngs £2,020: 

B. Rrpurs, etc. l.noo.lO:- 

C, rnnutaro 101 rlO.C 

I) Fih4 • - .... SOS. 5;- 

Dcbit New Building.s with £2.020, Repairs, etc., 
with £1.993 10s., Fuimtnre with £161 ICs. Cd , and 
i'’uol with £398 5s ; and credit tlie total amount, 
£4,505 11s. 6d., to Orders Payable. 

Jfarck 31. — The Paymaster • General has an- 
nounced during the month that he has paid 
orders amounting to . . . £4,723:-;G 

Debit Orders Payable and credit Paymastei- 

March 81 (or later). — The balances on the sub- 
sidiary accounts far the Ibfc are note to be irms- 
ferred to the General account for the ibte. In this 
way each subsidiaiy account is closed. Tlie 
General account having been thus dealt with, 
shows ill a concise form the balance of the total 
A'otc remaining unexpended, while the remaining 
accounts in the Ledger, in the present case mcroly 
the Paymaster-General’s and the account for 
Orders Payable, show where — i.e, between what 
assets and liabilities — that balance is to be found. 

About jllarch of the following year (1899), the 
account of the Vote, ns now given in the Ledger, 
having been Jiioaiiwhile audited and submitted with 
the AufUtor-General’s Report to the Public Ac- 
counts Committee of the House of Commons, and 













FOBNITUBE. 











Peobleii XLES. (Fig. 80). — A rectangular block 
if stone 2 feet wide, 6 feet long, and 3 feet high, is 
Igiitg horizvntallg on. its narronest side; its face is 
at an angle of 40“ with the pp, 3 feet mithin, and Z 
feet to the left of the eye. Parallel to it is a long 


ing angles of the solids to the vanishing point of 
the sun's deration (VPSE) to cut' the lines drawn 
from the plans or bases of the projecting angles 
towards the vnnishingpoint for the sun’s inclination 
(VPSi). The intersection of these lines will limit 



.beam standing on'its end, and ojipasite a point Zfeet,. 
from the nearest end of the block. The beam is Ifoot 
6 inches square at the base, '3 feet high, and 1 foot 
' space between the block and the beam. Sun's in- 
ellnation 38°, elecation 30°, ^vanishing point qf the 
sun to the left of tlic eye. Line of sight S feet. 
Distance from the PP 6 feet. ' ' 

Trusting our pupils will be able to represent the 
perspective' of the solids, we shall limit onr in- 
structions for that part of the drawing to merely 
reminding them of some of -thS leading particnlars 
in the" process of constrnotion. • a is 2 feet to the 
' left of the eye, & is 3 feet'from a, for the purpose of 
Snding the nearest angle of the block within the 
picture by drawing from b to IIE. To find the 
point in the block to which the' beam is opposite, 
rule a line from the near angle of the' block to the 

-BP at c / make cd equal to Z feet, and rule from d 

back again to the base of the block, directed by 
•DVP* — this is cutting off from the near angle of the 
block a distance of 2 feet on the line of its base ; 
rule from the point thus foimd- towards the PP, 
directed by dvp= ; upon'the last line a 'portion of 1 
foot must be cut off to' obtain the perspective 
clistance between the block and the beam", this will 
be between e and f. The lines for the prodnetion 
f of the shadows are dotted, draivn from the piojedr 
100 


the extent of the 
shadows, as 
shown in Fig. 79. , 

Pbobbeu L. 

(Fig. 81).— 4 cir- 
cttlar board in a 
perpendicular position, 6 feet diameter, and having 
a square opening in the centre 3 feet aide. The 
plane cf the board is at an angle tf 60“ roit/i the 
picture plane. Sun's elevation 30°, and inclination 
40°. Height of the eye, i feet 6 inches; other con- 
diiions at pleasure. 

• After dia-wing the Hb, and determining the 
station point, 'vanishing points, and distance points, 
the plan of the circle (A) must be made -with the 
additional working lilies for the purpose of obtain- 
ing the tme form Of the circle when placed in a 
retiring and peipendicular position b. (/Sfee Fig. 31, 
,p. 345, Vol. III. ; Fig. 3G, p. 31, and Fig. 40, p. 38, 
VoL I'F.) It ■will then appear as a circle in a square. 
If the pupil will-turn back to the above figures, he 
-will at once understand why the points in the base 
of the plan a, viz., <z, b, c, d, etc., are again set off oh 
the pp, and the points h, i, k, etc., are repeated on the 
line of contact from ir to o in Fig, B, the former for 
cutting off the perspective distances on the base of 
the retiring plane from 'a t6 VP^, and the latter for 
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' iletcrmining tUo perspccUvo heights upon the same VPSI, the extent and form of the shadow must be 

plane, their retiring linos being ruled towards the drawn ; the same method of proceeding must be 

ivanisbing point of the plane. Tims will bo recon- obsccrcd with regard to the square opening in the 
strncted in its perspective proportions the working ciroidar board. 


). — Til sJiom Jim a i 







GEHJIAN. 


elevation is ii’cliiicJ iipirarili!, determining the vr 
for the siins clevntioii aerr the vr for the snnV 
inclination. To assist in explaining this, we will 
again make use of a lino to represent a pole. 

Let IT ft (Fig. 8,1) rcprc-sont a pole. vr.«l is the 
vanishing point of the son’s inclination at an angle 
of ;i0“ ; nvpsi is its distance point, from which i« 
drawn the vanishing lino at an angle of 40' with 
the hotiain to vrsi:, the vanishing point of thi- 
sans elciation. Draw a line tlirough a dircctoil 
from VPSE until it cuts another line drawn through 
ft directed from vrsi ; these line.s inter.sccting at <• 
n ill give the c.\tciit and position of the shallow c ft. 


GEK aiAN. — XX V. 

fGjiifi!iiT«t/ror.i r«I. /t' ,r. 374.1 
IDIOMS OK VDItas 

.•tcfim. when used transitively, signifies “to 
tc.st” or “tiy by tasting," a<; — Or lejltt tm SBctn. 
ho lastc.s the wine. 

'J-tcifudin lias suinctinics the same .signifieation. 
:i# Gi wrfueft ten Siltin, he tries the wine (that is. 
by tasting). 

Scftmtifrn (to rclis-h) dcnoto.s- proi»i»rly tlK- iiii- 
prcs.sion made by tasting, ns; — £<t gScir. fctntnft 
9iit, the wine tasto.« gootl ; e< frtimnft mir mefct (it 
doe.s not relish to me). I do not rcUsii it; !Wc 
BViife fttmedt n«^ !R4u«t«, the food tastc.s of smoke 
(is smoky). 

E.XAMrLn«. 


Sic Sfiat ifi scfcftc'fttn, unt 
allc Stcidiltamcc ter (hte 
tenacaiicnieft un'fctc^cScn 

Set Tnljc tvrij; iiicftt, it.i 3 re 
tfiun felt iim fieft tie Sanje* 
ttci'Ie :ii entrri'Kcn. 

Ziefer'giin'tcrtr.itiii fctinnft 
mir teifer, aU ieaeS 
Sd. 

Os mac ter ?!at.i3ei’, ter 
feehn sefrtnft'en ^at. 

Set Sungting futile utcr 
ter. aiertacrit', ten man anf 
i^n Katte, tief gclnlnlt'. 


The deed Ints transpired, 
and all the riches of 
the earth cannot make 
it otherwise. 

The slothful (m.an> 
knows not what to do 
in onlcr to drive away 
(the) tcdiousnc.ss. 

This roast beef rellslio.- 
(to me) better than 
timt ponlliy. 

It'wms the jCTiTot that 
just siioke. 

The youth felt (himself) 
deeply inortiflcd on 
account of the sus. 
picion which rested 
upon him. 


VooAjiULAnr. 

^Intern, to alter, Onitfan'gcn, to Segig, present. 

change. receive. JferlermeiPer, fv. 

SSUtcr, .bitter. Oemufe, n.vege- jailer, 
tables. 


Jluchcn, m. 

SHis'traucften, to 
misuse. 


€e(ig, blissful, ISiinter,?!. wonder, 
b 1 c .s s c d , miracle, pro- 

happy. digy. 

Stcllung, /. situa-3i'icl)'tigungy.cli.'is- 
tion. tusoinont, cor- 

^Jerfc^afi'eit, to pro- roction. 


Exitncisn 15G. 

Translate into English ; — 

I. Scl> Ilngluif ijl gcfctclieR, tint nicBt ntcTic ju tintetn. 
S. SUann ifl iBni tiefet Ilngluif fcrgcgnctr S. Gl gcrc^aTi 
ret finer Stunle. 4. SBa* gcfc^cticn tann, fett gefcBe('en, iim 
tiefen Scuten cine tcji'erc Slelluiig jii rerfctiaficn. C. 08 i(l 
fiBen eft ter Sail geraeren, tni tas 'fcrtcaiien gemijiliraiicSt 
terrten ijl. G. 08 fanten tn frfil'crer deit melir 9Q'nntcr unt 
dcicl'cn €latr, af8 in ter icgigcn. T. 08 gcfcBali ilim rcc^t, 
cinmai cine BiicMt-gung emrfaiigen ju fj.il'tn. 8. 08 gerrfjie^t 
nicMS rtne (Vetteg SSiffcii tint SBillcn. G. Scr SBlufiggAnget 
irctr nitl'C, teat <r tlmn (rll, 10. Str ficisige MnnBc tmistc 
tiicW, irai cr mritet tfiun fcHte. 1 1. ®rr itertemieiflrr fragte, 
wag cr thun friltt, am fdig ju rettten 12. SUie 'ft?meife 
Sfinen ta8 ^enififtf 1!1. 08 filminfl mir reitrcfflidi. 14. 
ScBincdt SBnea rtefee .tuct'cn mcBt? 1.1. O ja. cr reftmedt 
mir ft?r gut. IG. eibmcifl JBnen taS Oifen '• 17. SHein, 
4jttr Seder, e8 ftrimedt mir ?lllf8 lilltr. 18. ScB lin c8 
ter »tt8 frtitM rnl gtfrrccBen hat IG. Or tft f8, ter tiefe 
BSerte ju (rrcil’cn teagle. 20. Glitlit nabr, Sie jink e8, tet 
gtfagt Bat, man mege tie Q'tfangtntn tejgeten? 

E.'cintcisn 1.17. 

Translaic into German : — 

1. When did your friend meet with an .accident 7 
2. It luippcncil yesterday ; he knows not liow to 
get over it. 3. 1Vc will fry everytliing to bettor 
his sitiinlion? 4. If the circumstances of those 
jx-oplc were to be changed, everything would go 
well with them. .1. It lias often been the case that 
liis goodness has been abu.scd. 0. The punishment 
whicli those idle boys received was right. 7. 
llap|)cn wliat will, I shall trust in God. 8. What 
is done cannot be undone, and what lias been said 
c.annot be unsaid. G. Do you relisli your food? 
10. Xo, doctor, 1 relish nothing ; everything tastes 
bitter. 11. It was my friend wlio spoke those 
words; tlioy might assist tlic.sp poor emigrants. 
12. Wliat did your new carriage co^l (jou)? 13. 
It cost (me) fitly guineas. 14. Have you already 
tasted this cake ? 1.1. Yc.s, I have, but I do not 

like it ; have you any other 1 


Moni; iDioji-s OF vehbs. 
iSeqe^en (from rer, against, etc., and felicn) has a 
v.ariety pf signiGcations : as, “ to put in a wrong 
place,” "to inisplnoc,” “to remove,” “to pawn”; 
also, “to set ngainSt” — i.c., "to fetch,” "deal out,” 
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or “ give,” as a blow, etc. It likewise agnifios “ to 
reply,” as Muf fcieft Btagtn unb iBcrc^uttigungm vofc^tc 
cc BoIacmeS^ to these questions and accusation's lie 
replied as follows (following) ; 6r scrfrjtc rtm SIffrtt 
cimit Scfjlag, he gave -the horse a blow ; SJet (Slaiibt 
wtrttt Serge, faith removes mountains. 

liter Belb-getien (lit, to go over the field) signifies 
" to take a trip across the fields,” as : — ^Slit ge^en 
itimgcti frfi^ Abet Bell, we are going to take a trip 
across the fields to-morrow morning. 

Siip (that) is sometimes used instead of fell, and 
may then be translated “ since,” as 3|1 el taiige, lap 
@ie ipn gefepen ^i6cn ? is it long since you have seen 
him? 

EXAiaPLiKS. 

Set IBiitec gept biefen iliac^- The father goes this 
iiiiitiig fiber Cell. afternoon over the 

country. 

(St weip iiic^t, nie cc pi biefem He docs not know how 
flle'gciifcpinn gelom'mcn ifl, he came by this um- 
brella. 

Or gc^t beino'4c allc Suge He goes nearly every day 
auf'l Ssnb, unb crfrirc^l' ' into the country, and 

fiep nil aililtp imb Ob(i. refreshes himself with 

milk and fruit. 

ffiiil Scrbrcep'CR blefc# The crime of this jji.tn 
aRaiuiet ifl an ten Sag has come to light, 
getoni'men. 

Or ifl Inngc iiic^t bcl nni Ho has not for a long 
geiM'fen. time been at our 

house. 

Or ifl nic^t (niige bei uni Ho has not been long at 
gettc'fcit. our bouse. 

■VOCABULAHY. 

Slul'bitien, to beg Slficrjtling.eN. €i>i<ilelii, to jeer, 
for, ask for, fugitive. jibe, banter, 

request. Sfittc,/. fulness, etfittcr, ni. towns- 
Sefe'^eii, to look plcnt}'. man, citizen, 

on er at, to (Ssftflfirf, «. gold- lEreibcn.’ to drive, 
view. piece. ®trrjtpttri‘, /. 

ID.13U', thereto, .Occtniif, here- treachery. 

to it. upon. fSor'mUtag,7U.forc- 

ajurf'tigldt, /. <D?nngri,«i.want, noon, 

necessity, lack, de- aUrfltbcU, «». part 
indigence. ficiency. of the world or 

fiiinfiicfi, simple, Ifirli'iifdi, polit- globe. 

pl.nin. ical. UOntn'icr, of 

giiii.gtn, to take, Iflofl'mciflcr, m. what, whereof, 
seize. postmaster. whereat, 

filar f;, flat, plain, 

even. homely. 

Exeroise 158. 

Translate into English : — 

1. (Sc cerfettr ibm cinni ©iprng in lal ©cliipt. Z 
mictitc inir tie .@ibivc|)cr c'ntcn Siting mil , 


bet flnipcii $(inb. '3. El fepieft (itp niept far Jtnnbcn 
tinonbet jn ftjilngcn. 4. ®tr ’inlet ifl filtt Soiit gegnngcn, 
unb, initb erfl gegen Slbcnb jurfiiflommen. 6- 3)!cin Snibci 
rear birfrn SBnrmitlag nuf bem ifribr, urn bal Jtorn 311 bcfc^eii, 
nnb bitfm Slai^niittag grpt cr in tie Stntt, am feinen (lanfcii 
ISeltcr 3U befnipeii. G. Sir piib Sie gu biefem ©olbflfiife 
geinnnien? 7. 3ifl ^ate el gefuntm, all ief; aiif bal Sclb 
ging. 8. SDInn ncip tiiipt, wic btefer Sliann 3U femem Dlcl^- 
tpume geforamcn ifl. 9. Kdcfie Scale njofltieii ben SBintcr 
fiber in ber Slabt, unb ben Sninmct auf bem Sanbe.< 10. 
SBcnn «i^c u)ib flnijc @tStlK anf bal Sanb inmmen, fa 
rpaltefn fle gem fiber bie fdiltcplen unb cinflubett Siticn feince 
IBeiuabner. 11. fiubwig X'VI. nutte nceb an ben @ien3cn 
firanfreiipl biinfi bte fiSccrfilbcrci c'niel Iflaflmeilten gefangen 
genemnttn. 12. ®tc ®ieb niutbe bam iHat^ltoat^let gefangen 
genammni, oil cc nui bem .^aufe enlflieben mallte. ‘ 13. USan 
laaite fange nt^l, wet bie ffremben nattn, bil el enblM; an 
bm Sag fam, bap cl belilifi^c filfiiptlinge tsaten. 14. Gnblii^ 
ifl cl anren Sag gclammen, wacubec 3apn fang bee ©epfiict 
bcl ©e^mnijfei $ing. 16. (S^t ct flip gu mir in ben SSagen 
fcple, fiat ct flip nil iSebingung aul, bap iip langfam fnpeen 
maqite. 16. Sill er geftagt nnitbc, marum ct biefe eniroflrbig, 
cnbt ^nnblung begangen pnbe, scifcple cr, bap ipa bie Sflatp 
bogu geltiebcn pabc, 17. .%ierauf betfepic iip ipm, bnp IDlangrt 
tcin ©lUttb gum SiebflapI, imb fflcip tcin ©rimb gu cincm 
fllttbtccpen fci. 18. Sal ecpiiffal vcrfepic {pit anl btr Sfillc. 
in tie grapit SficfiigtcU, luie el miip aft aul einet ©tetlung 
in tie antcre, aul cincm Sanbe in bal anbcce unb aul cincm 
aBcItiptil in ben anbicn terfepte ; abet ben pfitteflen @iptag 
eerfeple el mic batmip, bap cl inie an bem Sage mcincc 
Sliilunft in Slnicrila ben iDniber flerbcn liep. 

Exebcisb 1G9. 

Translate into German: — 

1. My brother goes to-morrow morning with 
his friend over the country, and will return in 
the evening. 2. How came j’ou by . this book f 
3. As I went over the country I found it. 4. 
The father gave the boy a blow with his liand. 

5. UjKJn the qnc.stions which the judge asked the 
criminal, he replied that he had not committed 
the crime purposely. G. I have not been for 0 
long time in Germany. 7. I have not been long 
in Germany. 8. It is a long time since I have 
seen my -parents and brothers. 9. He did not 
know for a long time who it was that Imd taken ' 
his pencil-case, -after it was found. 10. Let us - 
take a -pedestrian tour, as we have beautiful 
weather to-day. 11. How long is it since , you 
have heard anything .of your friends? 12. I do 
not know; but I believe it is more than a month ' 
since I have heard anything of them. 

•pin, Gincn Sepritt tpiin,' ETC. ■ 

-pin, applied to time, may refer as well to the 
fntnre' os to the past, as -fflil gu bem guaiigigflcn' 



GERMAK. 


' Sa^r^unlcrt 5in Bnntit ®lele ItmBatiungni, in t« ntfen 
aScIt forac^f, ttic in ter nruot, Stott pnttn, up to (bctvreen 
this and) the twentieth century (thither) in the 
Old "World, as well as in the New, many revolutions 
may yet telco place; sniiii^ct ftogt nne^ ciiKRi itii^h 
ftnnig serfct'tcn Sfingiingiattet, .taf nun tie gfinliigfir 3«t, 
um JtciiiitmjK ju etrectfien, Jin fei, many a one complains, 
after a frivolously spent youth, that (now) the most 
favourable period for acquiring knowledge is past 
(lost or gone). In thislatter sense, ta^in is likewise 
employed, as':— Sie ®rntt i|l strgongen, m ’€innnia i(t 
tafiin, the harvest is gone, the summer is past. 

giiHii SH/titt t^un = “ to take a step,'* as : — SEBcti^c 
@4tittr mu(foi gcljnn nintent. what steps must be 
taken! Si^ritt 5alten=:".to keep "step,” “to keep 
pace,” as : — ffiitfet Unnte ntrfuc^t mit tent iSater gfn^fcn 
'©^rilt ju l^attcn, this boy tries to keep step with 
I his" father ; .gciiitic^ Ifi nt^t fictsig genug, um teim ~Sr> 
(etnen ter tetitr<$cn ©praise ntic Srnfi gfei^en €4)titt 
^.itteii jn 'K'lmen, Hepiy is not diligent enough to 
• enable him to keep pace with Ernest in leiimlng 
. the German language. 

Siiien t^im = “ to make Ji shot,” “to shoot,” 

' ns; — iBit jiitieftni Sage $at lein SRenft^ cinen fe terB^mtcn 
. Sd^ug getjan, wie S!Bi(§efm leB, up to this day" has no 
man made so renowned a shot z.9 William Tell. 

EXAUn.ES. 

..SBir riebeit cinen aHenri^cn, We ^lo^-e a man no 
' nlgit faiigcr, a(g wit iftt longer than we respect, 

^ a^ten ; i|l tic !I(|itung |iR, him : if (the) respect 

. fo ifl eg au<$ tie Siete. . is gone, so also is (the) 

• ' SBet einm.it ten erficn ©cjvitt He who has taken the 
junneiritBcrtrcd^'cngctian' 'first "step to a crime, 

. ^at,-t$iit «n<^ Iei<^t -ten also easily takes the 
_ giveiten. - ^ second. 

(St' bat cinen guten has made a good 

geibW. . ' - • ' shot. ' 

ffr t[l fM'ben an ten: Sen|iet He has just jrassed by 
, #orii'l>cr or noebei' gcgan'< the window. 

■ ®r mitt ni^’t aug'gebeiv lueit He wiH not go ont, be- 
ter aBiiit fo ftorl webt. ■ - cause the wind blows 

, ' ' ^ , so hard (strong). ' ' ' 

SBh n^tn wgbt nc^ ©(bnee "We shall probably yet 
betem'men. have (get) snow. ‘ - ' 

eg gebt tin,fi.itfet SBinb. There is a strong wind 
blowing. . 

iSon toem ip tie SUetc?, . Of .whom do yon talk 
(is" the question)! 

"ITOCABTOABY. 

31 u f 1 1 a g , - ni. ' Siniicn, wthin". Qiiifitig, gracioits, 
order, direo- ©rfvtc'ren, to dement. 

, tion. ; freeze, chill. , 


^atcr.m. quarrel, the sword. SSctbei'gebtu. to 
brawL - ilbcrgc'ben, to . pass one (nn- 

Segen, to lay surrender, noticed), to 

, (peb legen, to deliver. miss the way. 

abate). aSerfefi'Ien, to iBocu'bergcbcn, to 

ipiinttliib, punc- miss, fail. pass by. 

tual, punc- ' SSttfebeu'ebeR, ' to SDcben, to blow, 
tually. scare, frighten. 38 1 1 1 1 1 e b , wi . 

©tbitb, «I. shot, ajerfor'ger, m. poacher, dem- 

©ibniectprcitb, »i. provider, sns- stealer, 

stroke with tainer. . 

' Exercise 160. 

Translate into English ; — 

- r. (Die behen ?Runte toareii tS mfitc, hsngec mil einantei 
}U fhdtcn. 2. See JIcnig unt tie Aaifenn, teg langcu $fitccg 
milte, lie inaibtcii entliib Sricte (Siirgcc). 3. !Dn tec SEBint 
giemli^ Pari unt anbaltcnt uiebte, f« cebiidten itic feben nacb 
viecjcbn Sagen Bant. 4. St tseb^ (cah ciit febr fahcc iffiint, 
nut ub btflinbtf, S^nec betemmen wetten. . 6. 33cf 

9Bint bat fub feit aHittag febt gclcgt ; ec nebt bci lueitcm ntebt 
mebr f« Parf, nfg tlefen antrgtit, 6. ®g ging cine fo falte 
- nnt pbneitente 8uft, tap ct p(b biiintn fiinf Slliimtcn beibe 
^Bnte erfror. 7. Bcbt mciii Sntet noth? 8. 3a, cc left 
n«$, abn imfct lungcr ffccunt iP rnebt mebt. 9. SBobt ibm, 
■ ct ip bmgtgnngen, , loo fctii Sebnee inebc IP. 10. Cr, tee 
SSctfwger fo ticlct birmeii ip niibt nubw H- SBoton lett 
tlcfe acme Samilie ? 12. SBoson mirt ge|bc«bt"^ 13. Sloii 
mem fpciibt man! 14. 3)ag iP eltoag, wocon ©te iiiibtg 
ceiPcbcn. 15. SBoton ip tie iRetc? 16. !Bon nxni baben 
©it tog gebbet? 17. 91 or wem baP tu tiefeg attige (Sefibetit 
ceboften? 18. £cr SEBiIttieb f^biP na(b tern SSgec. aRcm tie 
Xngel «ifcbite ibr 3M, unt.ebe er nocb elnen antctii ©(buf 
tbmi fonnte, fani cr felbp, gctrojfcn von tern iSIct teg Sfigerg. 
19. Ob»t ®<b“S unt ©ibwcrtprciib wnrte tic ficPuiig Abet- 
geben. 20. 6t tbnt cinige ©ibuffc in tem (Sneten, unt tic 
“®ogd jtt.VftfibeiKben 

Exercise 161. 

.Translate into German : — 

, 1. Ton will keep pace with your brother if you 
are more industrious. 2. Go step by step, and thou 
wilt not miss thy aim. 3. From whom have you 
received this present ! 4. Of what is it made 1 5. 
By whom is it made ! 6. Is my mother still alive 1 
7. Tes, she is still alive ; but my father is no more. 
■ 8. Peace to him ! he is gone where troubles are no 
more. 9. It blows very roughly to-day, and there- 
fore it is better to stay at home. ,10. I Giink we 
shall have rain when the wind abates. 11. Do not 
' go out, for the air is so very cutting, and I fear yon 
may chill your hands. 12. As long as the wind is 
in the east, it will remain cold and dry. 13. Finally, 
. tired of the long quarrel, I made peace with my 
• Mends. 
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Slaftragcii, Hntic^tcn, etc. 

• The phrase "a, frionrt ot mine.’’ “a friend of 
his,” etc., is rendered in German by Gin Stcunl) 
vcn mit (a friend of me} or Gincr intinct Ginintc (one 
of my friends), etc., .as : — (Sin iimmb looii i^ra fegtite 
scllcni nnd; G.inroriiien, a friend of his sailed ycstcrdiiy 
for California ; Gintt mcincc (Srcimte «r^cttat(ctc iiij »re 
rincni iUintclin^rc in 9Imcrir,i. a friend of mine gut 
married (hree raontlis .ago in ..imcricn. 

Sliifltagcn, with the accusative, signillcs “to put 
on" (as colours), or “servo np” (as food), as:— 
Silnn (nt tic Snrte nufigrtmiicn, they Iravc served np 
the soup. With the dative, it means “to com- 
mission,” " enjoin,” “ instruct,” etc., as : — Gt (mt nin; 
nufgctrnjeii, Stiitn ju fagtii, Inji ct Sic uiocgcn ctnMrlct, he 
has instructed mo to sar f li.at ho awaits (or expects) 
you to-morrow. 

Hiiri^iten (lit., “to make right,” or “ready for”) 
signifies “to got in rc.adino.<s,” "to prciKirc” (:i.s 
victuals); so. llntcil antirtilcn, “to prciMrc," “pro- 
duce," “do mischief,” ns Sliutitcm lie SOijiin lit 
Sttifen angccii^let t.ittc, Itug R* titfctt'cn (inf, after liic 
cook had propjirod the food, .«ho served it up; 
Sec Qiei] tat fdicii tact IliiRcit aiigcriditcl, avarice has 
already produced miicli iiilsoldef. 

.$inret(R«ii, wlion tran.sitivo, signific.s “to hand,” 
"to pass," ns:— Gc leidilc leiii Steuiile tas ffln* tin, 
ho handed (rcaeliod) Ids friend the book. Wlien 
intransitive, it mc:ins “ to snftico,” “to be suf- 
fioiont," as : — Scl'r Benig rttiRt tiin, cinen ttagen a'lenfcitn 
SfidliiV ju in.«i'cii, very little is suflicicnt to make a 
wise man Impiiy. 

E.\.iMrM;.s. 

Gince fciiicr Swuntc wuilc in A friend of his was shot 
iOatcii ctrd'cii'cii. in D.adoii. 

fflinn 6.11 imr tie Ilntetru'ifiiing Thi'V have enjoined on 
tiefee 'Siiific aiiRgciragcn. mo the investigation of 

this niattcr. 

SWtin tnig ,iuf, iinS .tliidic iini Tlicy served np wiml 
JicUtc i;ccni[i,-1;'te. kitchen and ccll.ar 

atfonled. 

Ser 3ctu iiijitct mir aJi'fcJ Anger produces only 
an. iiiiscbicf. 

G( til in Scutrititaiib wcM'. It is cheaper living 
fciicr (cten, als in ?liiic‘nf>i. in Germany than in 
America. 

Gj gcnugl' ndr niilit. if'n jii it does not satisfy 
fetjen, iiR irifi iljn nnifi (sntfice) me to see 

ftirci^cn. . liiiiij I -wisli to spc.ik 

3(1; »itl c8 t>inTeW;eii. I will reach it (forth) 
to liim. 

3iR wofitc ifm I’cj.iriien, «(icr I w,Ts going to pay him, 
laS (Delti cciiRtc mij)i Rin. but the money did not 
hold out (snilice). 


Gt attcUct mit grepem Hleifc He labours with great 
(fc(;c RciRitj). industry (very indus- 

triously). 

Gc ^at tS mit Stciii gel^an'. He has done it (with in- 
tention) intentionally. 

VocAnuLABY. I 

ScRrc'ten, to Grtnl'lcii, to ®.i'tct(,inl6freinil,iH. 
endeavour, suitor, endure, patriot, friend 

-trive, exert bear. of one’s country 

oneself. Grtritt'Icn, to iPcifu'cpen, to try. 
licfpc'lifd;, dcs- drown. taste. 

pQtic,dcspot- (iicujicn.togrcct, ’Scmit'tiiiia,/. per- 
ical. salute. ploxitj-, coiifii- 

$mau,./'.D.anubo. Siivtc,/. sonp. sioii. 

Bxeticisb 1C2. 

Translate into Eiiglisli : — 

1. Gin iSatccianltrccunl ■ pirtt {icier, att lap cc iuin 
StccritRcr mitl. 2. ffiie ccRcn Gruiflen erliilleten licicc lie 
rnirtcflm Sficrfrignngni.-al* laf Rc il;ren (Wlanim pcrlicpoi. 
:l. clnrnt UPt man RiR iild;t jncimat fngen. <1. Gincii 
mcincc Sriilct 6, lit iiti in ltd Sajrcn mejit gcfc^en. 5. Gin 
Grcuiil pen mit ifl vcc cinKpit 3a1ircn tci SSlcn in let Sonan 
ccirontcn. G. G5 iR gnt rtUtn, irtnn man Gicll, itnl gut 
ItWn. rttnn mon icint Ssc.gcn R.il. 7. 3n ttneni frcieii 
Sanlc iR -tejicr Icl'cii, al8 in tiiiem IcJpctifilicn, S. 3n 
'Pcgtciiniig muntcrcc occPiile ife e« aitgcncCm jn rtireit. ft 
3!nr }u lentil vergipt tec Tlcnfci; im (tfiuiic, ipaS cc iR. 10. 
'Hide autgcpiilmctc uni rtle iDMnncc Rut vergefftn ivcrten. 

11. G< taif tcni Sficnfijicn niijil genfigen. jii mijfcn iiaS 
rntl iR. Rintcm cr mnp Ret' aiiiji icRtcicn, ced't pi iRiin. 

12. G» geniigt mir, pi ii'ilicn, t.i« Oit ncdi atle gcfinit fril. 
12. SSic ipcnigcJ rdd>l cjt tiiii, cinen ajlcnfijien glfidliiji pi 
nrad>m. 14. Gr rriddc iim tic grilling Inn, natOltm cr 
Rc jcH-R gcicfen Ratlc. 15. iEieftS rdchtc Mn, ipn jurdeten 
gii RcHcn. IG. Sec .fnfi riditcr tic Sreifen an. 17. Gr 
liat liefe Heine iScririciimg mit 3(cip nngcrii^tcl. IS. Sic 
.ttistin fiRcIc tic enprr, clic Rc ticRIte anfitug. 1!). JDian 
iiniB rctfndicn. ft man ifnn iiidu ncdi Iiclfen lami. 20. 
!5ccRici’tn Sic cinin.it tiefen PSciii, rb cr fip gemig iR. 
21. Gr tnig mir mif, Sic ren ibm pi gtiipcn. 

Excncisc 1G3. 

Translate into Gcraian : — 

1. I have jnst seen a brother of yours who Im.s 
returned from India. 2. A friend ot mine got 
nmrricd la.st week. 3. The teacher 1ms cnjoinocl 
on me the explanation of this subject. 4. Has my 
fnliier instniclod ynn to invite your brotlicr to ns 
this evening! .5. No, sir, but he instructed 'mo to 
tell niy father tlmt lie might tall on him to-morrow 
moming. C. The scholar, upon the request of the 
tcnclicr, handed the book to him.- 7. Riches do 
not snflicc to make a nnjn happy. S. A true 
Christian, rather than betray his belief, endures 
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CTcni ciiilcrinfr. S. Is tlie dinner already put on 
the table? 10. Xo, i;ir, it is not served iip; it is 
not yet rcsiuy. 11. It is not snilicicnt for a 
jiriidcnt m.m to know wiint is right, but he also 
acts rightly. 

Olcnitjicn, Sluf, jtTC. 

O'tntef.'ti (to cnjpij') governs, as already seen, the 
genitive or accusativt:. It also signifies "to take 
nonrishinent," “ to oat or drink,” in which use it 
governs the acensatire only, n.s;— 3tft latt ttwt 
neiiij sturiftn, I liave eaten but little to-d.ay. 

llaf froquenflt* has the force of an adjective, 
es : — Eit Slifir ijt .tuf, the door is open, or ©ie S^ut 
ilTctftn. 3u is similarly used, .-i.s: — E k IBut ifl jn, 
the door is to (closed). In thk use, they arc 
frequently coiniwnndcd with verbs, csiwcially with 
maiten, ns: — 6t t.tJ Seitjlct ntip, unt (ie Iwt »* 

jujfiii.utit, ho has opened the window, and she ha.« 
shut it. 

3n ter IBat (lit., “in the dood") answers to the 
English indectl, "in re.aUty,” as; — ^3* axis in t« 
Sf.tt ni4'ti naS idi t.itcn tnifin fell, I really do not 
know what to think of it ; Sic 3rcuntf(fHif( f^^nt 
inic in tn 5ft.it teifer (tSdfni), friendship appears 
indeed to me better. 

3« ©tnntc Btinjtn == “ to bring to a stand or 
point” — that is, "to bring to pass,” “to accom- 
pli-li,” ns: — (ilutcr SSiflc imb !!lu<c.iucr nrmc.yn vicl jii 
Stiintc jii ttinjcn, good-will and pcrscvcr,aucc can 
accomplish much. 

SansmtUc, oompounded of tinj (lo“F) *>"'I SB”!* 
(while or time) todionsnes.s,” "wc.arincs«," 
“ he.Tvincss,” n.s :— SSa* ten Slictcn tcrjnfiijt, mnrfit 
bent SDrifen jicircfintidi 9.TR3cn;cife, that which delights 
fools, generally causc.s weariness to the wise 
(man), Sid; I.inaireilen = " to become wcaty," a.s: — 
Sic tNctc felic langncilis, bestvcjcn fangiccilte ec fuB, 


Gt getraut' ficfi nitBt in b.ij 
2 Daffcr (5« .3eBen). 

.SiBcn Sic tS f*cn ju Stantc 
gcBr-iAt' ? 

©ec Jtiute fcBluf ein am 
grunen Cepa'ce (Sduffee). 

©as Cq'diw.'is’ ber tUlcngc 
langwcilt itn. 

Gc feibet an Vangmvci'lc. 


lie does noi venture Into 

Have you alreaily accom- 
plisliedit? 

The boy fell asleep on 
the green shore. 

The tattle of the crowd 
bores him. 

He is troubled with ennui'. 


V0CABUL.VnY. 


TIn'talf-cn, to ad- 
sel. 

:iii<cinan'ttrgcl'cn, 
to go asunder. 
Gin'iititafen, t o 
fall a.«lcop. 
G'cne'fen, to ic- 

O'ent’fnng. /■ ft’* 

covery, con- 
valc.sconco. 
G'eft;t.tif»',.i.talk. 
conver.'.nliou, 
dialogue, 
("ttratt'en (fidi), 

venture. ' 
.<>chten, to turn. 


for, regard. 

9.igf, /. .state, 
condition, 
situation, 
site. scat. 

tBIfi'bigleit, /. 
WQirincs.s. 

Stewern'. n o t - 
wit hstandiiig. 

llttfcil. n. judg- 
lucnt. 

Stcctr.iiit', enn- 
fidcmial. in- 
timate. 

Siitlftidii', per- 
haps, pos- 
sibly. 


‘liccaii'fdiccilen, t o 
proceed, pro- 
gress. 

iScrfjec', before, 
beforehand. 

SBdrilen, to elect, 
choose. 

HBanbecn, to 
w;in<lcr. walk. 

SBcife, III. philo.- 
sopher. 

dcugtuC.H. witness, 
testimony, de- 
position 

.dii'fAllig, neeident- 
nlly, onsunlly. 

dii'^oter, III. audit- 
or, hearer, pi. 
.auditory. 


E.iccncisG IG-l. 

Translate into English • — 

1. ©cr .ttiiinlc unit niri;tc gmicccn, trogtcni, cS ifim com 
9Ic]lc angcralBcii wntcii ifl 2. Gc Ij.it niic gmij iccnig tn 
HIM genejicR. 3. UVciii Sciitcr ifl U’lcbcr rcii fctiicr .Iranl^rft 
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Efniii gtfpriMi^cn l^at. i". SBoS Jtrincr getrautr, ^at IW® 
ji[ @tanbe ge&ta^t. 18. 6t ^at tic Sad;e ju Stantt gc&tn^t'. 
19. Sasltiiit fcfilicr nuS QRutigfcU tin. 20. Sic (Scfcnf^aft 
langiuciltc m fcjr, nnt ging fciiS nngcinontcr. 21. Gt tang* 
' mciltc mic nili^, fciitcnc aut^ mcinc Srciinkc. 

Exercise 165. ' 

Translate into German : — 


Bvetytliiiig tliat tha assembly lias decided upon pleases me 
4. He vms obliged to submit silently to ^is oirciicc: 5. Ho 
■was obliged to put up witli many tilings -tliat lie urould not 
have submitted -to under other circumstances, 'c. ghe-n-ns 
obliged to Eiibiuit to bo calniiinl.sted. T. On the right hand 
we hod the ebain of mounbilns, and on the left the llier. S. 
Right and left hostile troops were drawn up. 9.' Yon must 
not turn from this rOad, neither to tho right blind nor to the 
left. 10. mo ih the eanse of this aceirtent? 11. Our neigh- 
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C7 


liiMK. C. Pe ift rfne rtrttifFfit^e Sac^s, taS cr mcia (?clt 

EtrlrrCR hat. T. 3i5 utnft, tas ticfeS Hunt (Scfi^tn! Sruicn 

ijcfAni. K merle. c3 iSm an. taji <r nief^t tic SSahtheie 
geia hat. D. SeSen Sic fi(^ nae^ 3^reni !!.'atcc um ? 10 . 

Slein, teft ftfc mi(f> naifi| meinen orciiittcR tini- . 11 . Si? Irhe 
mit tine fleijiijcn «cf;DIcr 12. Sadc mic niiht, Jtintihcn. 
13. ailciii airntet f^teft eiiicn JBogei nuf ai^tjig Si?Tttc cem 


HYDEiAITLICS. — V. 

(Conti, ititil /mm rel. ir.,p. S7±) 
HYOnOMETRY. 

nESSITY— RELATIVE DENSITY— SPECIFIC GRAVITY 
■ — DETERMINATION OP SPECIFIC GRAVITY OF 

SOLIDS— TABLE GIVING DENSITY OF IVATER— 
COnRECTIONS FOR SPECIFIC GR.AVITY — SOLIDS 
LIGHTER THAN WATER— SPECIFIC GRAVITY OP 
LIQUIDS — HYDROilETDRS — FUNDAMENTAL 
PRINCIPLE — COMMON HYDnO>IETnH..*A5RADU.V. 
TION OP'A HYDROJIBTER— SIKES HYDROMETER 
— DERHAM’S IMPROVED SIKES — TWADDELL 
HYDROMETER — BAUME HYDROMETERS — 
NICHOLSON AND FAHRENHEIT HYDROMETERS- 
MOHR'S SPECIFIC GRAVITY BALANCE. 

By tliD tiiast of a ‘body is meant the quantity of 
stuff or matter making up tlio body, or of which it 
is composed. It is owing to the downward pull of 
tlic earth upon this matter or stuff tliat a body is 
said to 'have weight. The same quantity of stuff 
mny occupy either a large or small bulk depending 
on whether the staff is loosely distributed in the 
one case, and compact, dense, or compressed in the 
other. 'The mass't,/ unit volume of a mhttance U 
called iJte dentity of it. 

Thus, if we let ' 

. , V stand for the volume of a body, 

M „ ■ mass of the body, 

and D „ „ density of the body, 

tlien the quotient 

mass — _ volume = density, 

volume 
tliat is to, say,' 


lielatirc density is the ratio of the mass of 'any 
volnnie of a substance to tlie mass of an equal 
volume of some standard substoncc. But at any 
given place, the total dorraward pull of grar-ity on 
a body, usually called the Tvciylit of 'the body, is 
directly proportional to the quantity of matter in' 
the body ; conseqnently the masses of two bodies 
may be comp.arcd by simply wcigliing the bodies, 
and the relative density of a substance is simply 
tlic ratio of its weight to that of the same bulk of 
tlic standard substance. 

IVntcr at a .definite tcmpcratiirc. 4" Cent, or 


39“ Fahr., and under .atmospheric pressure, is 
usually taken as tlie 5tand,ard sub.-'t.ance. Then 
the common terra, the specific gravity of a suh. 
stance, is simply the ratio of its wciyht to that oj 
the same hull: of icatcr. 

■Wlien s stands for the specific gravity of a body, 
.and /f stands for the density of water at the standard 
temperature, we luivc, 

D =«[, mill M = Vsi. 


The weight of a cubic foot of cold water is about 
n2-4 lb., or more nearly 1,000 oz. Hence if we select 
a cubic foot as the unit of volume, and measure 
mass in lb., the density of the standard substance 
water is <f i=C2-4. 

It is sometimes more convenient to reckon from 
the standard gallon. Thus a standard gallon pot 
holds 10 lb. mass of water at SO’ Fahr., or 4° Cent. 
Kow we have to recollect that specific gravity 
tf a body means the ntmher of times the body is 
as heavy as water. So that if a gallon of oil weighs 
8"2S lb., whilst a gallon of water weighs 10 lb.. 


Specific gravity of the oil a= — — , 

weight of water 


In actual practice, in order to avoid dccininl 
fractions, the specific gravity of water is taken as 
1,000 instead of unity, so that the specific gravity 
of the oil in this instance would be said to bo 826. 

The C.G.S. system is still more convenient, hav- 
ing the cubic centimetre as the unit of volume and 
the gramme as the unit of mass, since a cubic centi- 
metre of distilled water at its maNimum density 
point, 4° Cent., weighs avactly one gramme. Tlius 
the volume of a body, expressed in oubio centi- 
metres, is numerically equal to the weight of an 
equal bttlh ef water at 4° Cent., expressed in 
grammes. It follows that we can readily determine 
the volume of an irregular mass by weighing the 
water displaced by it. For instance, to find the 
density of a lump of Cornish gold : — 

1st. IVeigh the lump of mineral carefully In air, 
or for greater aconracy in vacuo. It is found to 
weigh 72 grammes in air. 

2nd. Immerse the lump in a beaker of distilled 
water, taldng care to get rid of all air-bubble.s. 
The water displaced by the lump of Cornish gold 
may be collected and measured in a graduated glass, 
when it is found to occupy iC cubic centimetres- 
Therefore this bulk of water weiglis IG grammes ; 
or. remembering the principle of Arcliimedcs, that 
a body immersed in a fluid is buoyed up by a force 
equal to the w-oight of tlie fluid displaced, we may 
. observe tKe apparent weight of the lump of Cornish 





Hence the coin is more than 17 times as heavy as 
water, hulk for bulk. 

Obviously, for anything approaching strict ac- 
curacy we should take into account the density of 
the -water at its observed temperature when the 
body was weighed in. it. Thus, at 15° Cent, the 
density of pure water is 0-999125, so that the 
specific gravity of the coin compared with water at 



According to Dcspretz, the following figures 
give the density of water at various tempera- 


Further, it is evident that tiie apparent weight 
of the body in air -will ^ary -with the density of tliat 
Anid, which depends on its temperature and pres- 
sure, since the body is buoyed up by the air with 
a force equal to the -weight of the air displaoed- 

In accurate determinations of specific gravity it 
is' necessary to observe the temperature f° Cent., 
and the pressure of the air — say iu millimetres of 
mercuryas.'height of barometer, when the body 
was weighed in it. From these data the weight of 
the volume of air displaced may readily ho calcu- 
lated, taking the weight of dry air as 0-0807 lb. per 
cnbic foot, or, more accurately, 1-2927 gramme per 
litre at 0° Cent., and 7C0 mm. of mercury pressuro 
at the sea-level at lat. 45° N. The formula for the 
weight of » oubSo centimetres of dry air at tera- 
Iietatnre <° Cent., and pressure n mm. of meroui-j', is 

Wof»c.c.ota!r=v^.;^^.5. 

Hence the tme weight of the body in vaono can be 
found as in last lesson. (_See also page 44.) 

Moreover, for the sake of comparison with other 
substances, the specific gravity of the body at the 
observed t^peiature has to be reduced to 0° Cent. 
Since Hie density is inversely proportional to the 
volume, we must know the co-effioient of cubiciil 
avpansion, i, for the given substance. If v bo 
volume, at t° Cent, and Oc at 0° Cent.. 

»=voa-b®o- 

Then a body of density s at <° Cent, will, when 
reduced to 0° Cent., have density inversely as- the 
volume. 

For bodies lighter than -water we may use a 
sinker, usually made of load, or other heavy material 
of sufficient weight to make the body sink. , ■ 

Let weight of the sinker in water , = s 

and body and sinker together in 

water =»«' 

Then the force required to immerse the body is 
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s— rr'; thi":. together with tt, the weight of the 
body in nir. ^ves the weight of water displaced. 

specillc gnu ity of the body = ^ 

Corrections must first be made for the density of 
the water, and that of air (tr) at the observed tem- 
perature, so tliat the trne specific gravity of the 
body at that temperature is 



In case the co-efBcient of expansion is known, 
tliis specific gravity may be reduced to 0° Cent. 

Any other liquid that does not dissolve the body 
or act chemically on it may be employed, and the 
result, multiplied by the specific gravity of the liquid 
at that temperature, gives the true specific gravity 
of the body immersed. 

Speeijie Gravity of a Li<[itid. 

When a solid body is weighed in air and also in 
different liquids which do not act chemically on it, 
the loss of weight in each liquid is equal to the 
weight of that bulk of the liquid displaced by the ' 
solid body. Similarly, the loss of weight in water 
is equal to the weight of that butte of water dis- 
placed. Suppose we find by experimenting in this 
way tliat a certain solid body weighed as follows : 

Apparent weight in air = m grammes. 

„ ■ „ inwator=7e' „ 

■„ inUquid=I, „ 

Thus, 

JB— n>' = weight of given bulk of water displaced, 

m—l =weiglitof same bulk of liquid displaced, 

.. w—l loss of weight of solid in liquid 

70— ro’’ loss of weight of. solid in water 

weight of giveii bulk of liquid 

“ weight of same bulk of water 
' =: specific gravity of liquid. 

HYDKb3IET£RS. 

The hydrometEr is an instrument which tells the 
density dr specific gravity of liquids either by (1) 
the depth it sinks in the liquid; or by (2) the 
weights required to sink it to a given depth in the 
liquid.' Tha latter ‘ class are' known as constant 
immersion hydrometers, since the same bulks of 
liquids are compared, and the- forrner, hydrometers 
of variable immersion for varyingbulks of the same 
weight. Unfortunately there are different scales 
used not only for different purposes, but even for 
the same special work hydrometers have entirely 
different graduations. Besides, hydrometers are 
called by a great variety of names : dlcoJudimeters, 
to find the amount of alcohol in - a liquid ; 


vietcrx, to measure the proportion of acid or spirit ; 
saceharometer, to find strength of sugar solutions ; 
lactometers, to test quantity of water in milk; 
harhometers, used by tanners for bark solutions ; and 
many other such instrnmeuts and devices used in 
technical operations. 

The construction of the hydrometer depends 
upon the principle that the mclght of the floating 
hody is egual to the reeight cf the liquid displaced. 

Snx<po5c we take a piece of wood, say oak, one 
square inch in section, and li inches long, and 
therefore made up of 14 cubic inches of oak. IVhen 
this xiiece of wood is dipood into a vessel contain- 
ing water, it sinks tp a certain depth, displacing 
some water and raising the water level until the 
weight Oi water displaced is exactly equal to that 
of the wood which it buoys up. When guided up- 
right the wood sinks to about 10 inches in water. 
Hence 10 cubic inches of water weighs the same as 
14 cubic inches of wood. ' 

• = TM= specific gravity of the oak. 

How we can use this stick of oak to find the 
specific gravity of other liquids. This onk only 
rinks nine inches deep in brine, and therefore, since 
both equal tlie weight of the stick, 0 cubic inches 
of brine weigh the same os 10 cubic inches of water, 
hence tlie •.pocifie gravity of bnne ^ = I'i. 

In methylated spirits the oak sinks 12'6 inches, 
12'S cubic inches of spirit =10 cubic inches 
' of water, 

. specilic gravity of spirit = ^ = ‘®- 

Generally, then, 

Lengrii or depth to which the , 

wood rinks in water specific CTavity of 

Length to which it sinks in that liquid, 
the liquid 

. • . Specific gravity 1 

of liquid " length oak sinks in it.' 

Evidently it is convenient to graduate the float- 
ing body, so that the reading at the point to which 
this hydrometer rinks in the liquid gives the 
specific gravity of that liquid directly. 

COhthlOtf BYDB03I]iTER, 

The common hydrometer consists of a glass tube 
containing some mercury in a bulb at the bottom 
of the stem to make it float vertically in any liquid, 
and the depth to which the instrument sinks indi- 

cates the specific gravity of the liquid, which is 
Tectorded on the stem. It is obvious that the in- 
strument will sink deeper the less the specific 
^vity of the liquid, since the weight of the 
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di-qilarcfl rnu'l »w? f^nal to Hint of tlir in- 
:nt which floats in it. 

Con'-oqucntly the st-'m i*- pnuiuatod 
linwnwarfis, st. art ins avitli scroaf the top 
for the liquW of least tlen'-ity if N iii- 
tendef! to mensarc. Tlie preatcr tlie 
ilcnsity of tiic lifjniA in which it float.-, 
the more of the stem will emerge nbore 
the .surface of flic liquid : and tlic specific 
gravity is given, if that corre.sponding 
s to zero on tlie scale is known, by .simply 
J adding on the scale reading at the 
surface of the liquid. It is still more 
' convenient to have the specific gravity 
, marked on the scale divisions so as to lie 
road off directly. 


IVo mn.st remember that the weight W of the 
instrument remains constant, and 

if v = volume of the part of hydrometer im- 
mersed, 

and 8 = spoeifio gravity of the liquid, 

As the density of the liquid increases by equal 
nmonnts, i, in arithmetical progre.«sions, 1, 1 -f- 
1 -f 25, 1 + 35, etc., tbe corresponding volumes im- 


Consoquently tlie bulk of the oorresiiondlngdhi- 
tions of the stem must diminish in proportion to 
tho reciprocals of the speoillo gravities. 

In order to extend tho range of such a hydro- 
meter, and at thb same time keep equal divisions on 
the sonic, the device has been adopted of using a 
series of weights, called poises, placed at the lower 
end of tho instrument. 


The Sikes hydrometer, which is used in the 
Customs .and Excise in England to determine the 


amount of alcohol in spirits, lia.s nine 
poises made of gilded brass. The in- 
strument was simply intended to give 
the relative strength of spirits, and a 
table of specific gravities has been 
adapted to tho divisions on the scale. 

An improved form of the Sikes 
hydrometer has been brought out by 
Dr. Dcrbam. It consists (Fig. 13) of 
a Jiollow brass ball gilt over. The brass 
stem is graduated from top 0 to 20, 
near the ball. There is a light stirrnp 
and socket underneath, into wMcli.a 





.'cric-s of poises fit c.v.actly. Each poi«o ha.« a de- 
finitc weight and hulk, and con.sists of a cylin- 
drical piece of ebonite with a circular platinum di-v; 
of carefully adjusted weight fixed into the bottuin 
of file cylinder. 

The instrument wifhniit any weight niensnros 
the gravity of liquids from -TKO np to -Sno. For 
heavier liquids the smallest poise marked ‘SOO is 
fixed in the stirrup, and by adding on the scale- 
reading, the specific gravity of liquids can he 
rc.ad to -820. Then the next poise take.s up the 
scries from S20 to RIO. and so on till the last 
poise m.nrkcd 9S0, and 20 on scale-reading, gives 
I'OOO for dislillcd water at 00“ Falir. By means 
of these carefully adjusted jioiscs, this instrument 
gives the specific gravity directly. 

TVVADPOLL HYDROMIlTtn. 

In England the Tvvaddcll hydrometer is used for 
liquids heavier than water. In this instrument the 
divisions arc not at equal distimces apart, hut are 
closer together at the bottom, according to the liar- 
monical lavy for equal diJIcrcnccs of dcn.sity. 'I'lic 
numbers on the scale, do not denote density, but 
the specific gravity is found by the mlo : — jWiiJlijili/ 
tie hydrometer rcadimy l>;/ S, nnd add 1000, Thus 
the reading 5 degrees indicates spoeifio gravity of 
C X 5 -f 1000 = 1023, compared with water as 1000, 
or 1-025 with water os 1. 

Similarly, 15 degrees on Tvvnddoll’s scale means 
specific gravity 15 x 5 -f 1000 = 1075, or lOTo. 

lyiien tho range of one stem is exhausted, then 
another instrument of heavier bulb, etc.,', is selected 
to continue tho readings for liquids of still higher 
specific gravity. 

BE.VL'Mfj HYDHO.VtETEna. 

In tho hydrometers otBcaumlj,whic1i are greatly 
used on the Continent, the divisions on the scale 
arc equidistant. 

There arc two such instruments with difforoiit 
graduations— one for liquids lighter, and the other 
for liquids heavier than water. The latter instru- 
ment, called a salimeter, w lion immersed in distilled 
water, sinks to a point marked zero near the f op'of 
the scale. UTicn immersed in a solution coiitnimiig 
15 jiarts -by weight of salt to 83 of w.-itcr, the ]inint 
to wluch.it sinks is mnrketl 13. The interval be- 
tween these two points is divided into IS equal 
parts. Tables of values are given for llio scale 
divisions, but authorities diifor considerably as to 
the exact values of tho speoifio gravity correspond, 
iug to the readings on this instrument. 

The alcoholimeter, for liquids lighter than wafer, 
lias the zero point at the bottom of the scale to 
which the instrument sinks in a solution of 10 



be used {or a voir rvide rauge, from the sperafic 
gravity of air to that of hquids 2' or 3 times as 
heavy as water. 


ENGLISH.— XXV. 

[ConKminJ /ram Fat. IK, p. 840.J 
EXERCISES. 

If the student desires to take the faUest advan- 
tage of the passages we quote from the works of 
Jlnglish authors, he will not only read them aloud, 
hut attempt to write them out afterwards in his 


KNOWIiEDGE. 





THE NEW POPUEAE SDUCATOE. 


Prince npj)roacliea tlic great gate of the lalace, and tlicre ho 
paliscd ; for at that moment a tivcnly-fonr poiuvl shot, Bred 
from tlie' cnstle, stmcl: the front rrall of James V.’s Tower, 
near the window that lights the state aimrtments of Qnecn 
Jfary. It dislodged serenil stones, and tliey fell together 
into tltc court. lu this incident there was Boinetliiiig so 
Iiecnliarly insulting to the descendanl of tlic Stuarts when 
standing on tiio very Uireshold of tlieii desolate palace, that a , 
simultaneous groan hurst ftwm tlic spectators ; a shout of 
acelamntioii follou-ed, and the Pi luce again approached the 
gate,. hut again paused, and looked round him irresolntcly, for 
there svas no Lord Keeper, no Earl Marisdial, no Great 
Gliambcrlaiii, no Master of the Household, to usher him into 
anoient Holyrood, till a' gentleman sprang from the crowd, 

• laiscil Ills hat, and drawing his dtc3a.sworii, led tlic snytb the 
statcnparlnients, svliile another shout of applause hurst ftoni 
the people. In absence of his father, the Prince' was pro- 
claimed Itegcat of Britain by the heralds, at Uic cross, nromid 
svliich Loehiel, with his Camerons, aiidsci-ecal ladies onhorse- 
Iisck with drawn snords, acted ns guard; the flint for safety, 
t the last for lioiinur and enthusiasm. The Higlilandeia stayed 
witliin their camp, or, when in the city, bdiaecd themselves 
svitli the utmost Older ami decorum ; no outrages were com- 
mitted, and no hrawls of any kind ensued.— MeiroTfols 0 / Ike 
Caine qf Etllnburiih, pp. 2SS-2SS. 

COJtSOSASXS. 

Wbat we have now said praotioiiUy conclndes 
Ihe subject of rowels, though readers familiar with 
French will probably notice that nothing has been 
said about nasal vowels. But wo aro purposely 
postponing the consideration of this comparatively 
small class of rowels until we have dealt with that 
most important branch of spoken sounds called 
' consonants. When the reader has acquired a full 
grasp of the general subject of consonants, and 
the general subject of vowels, ho will And it very 
easy to supplement his knowledge by the consider- 
ation of nasal consonants and nasal vowels. 

Let us reonr then to the broad distinction drawn 
ill a previous lesson between consonants and 
vowels. This distinction, it will be remembered 
wo said, depends finally on W'hethcr the mouth and 
its appurtenances, the tongue, teeth, and lips, are in 
such position that the breath in glassing them is 
subject to friction or interruption so as' to make a 
distinct sound. Or to express the same distinction 
in another way. In making a vowel sound, the 
organs of speech are placed'in the position appro- 
priate to th’e particular vowel to be formed, and 
are left in that {losition during the whole period of 

the formation of the vowel. The whole sound of a 
vowel is thus due to the vibration of a peculiarly 
shaped column of air, plus the vibration of the 
vocal chords as described above. On the other 
hand, in making a consonant sound, there is, during 
. the progress of the formation of the sound, a change 
' in the position of the organs of speech, and, this 
change produces an audible effect; in fact, a-e 
may, it wo like, say that this audible effect is the 
consonant. . , 


Thus, for example, take the consonant p. To '• 
form the sound represented by this letter, the lips 
are brought together and then suddenly opened. 
A little explosion is beard, and this explosive sound 
is the consonant,;;. Again, take the consonant /. 
The upper teeth arc placed in contact with the 
lower lip, and the breath 1 is forced through the 
narrow jmssages . left. Here, there is no sudden 
cxplomon, but the sound is due to a continuous' 
friction of the breath against the surface of the 
lips and the edges of the teeth. Another form of 
consonant slightly different in chanacter both from 
p and/, is the trilled r. The tongne is here placed 
against the forward portion of the palate, and is 
there allowed to vibrato, breath being at the same 
time forced past it ont.of the month. The succes- 
sive interruptions to the ciurent of the air ns it 
rushes past give rise to the trilled sound. 

Thns, in all these three cases of quite distinct 
species of consonants, it is seen that the sound is 
dne not to the vibration of a column of air; as in the 
case of a vowel, but to some mdibU intermptian 
in the stream of air nj it leaves the mouth. In 
the case of p the interruption is of an explosive 
character, and an “explosive” consonant is pro- 
duced. In the case of / the interruption is con- 
tinuous, producing friction, and such a consonant 
we call a “ continuant.” Lastly, in the case of r, 
the interruption repeats itself, a series of little 
knocks, as it were, are 'beard, and we call the sound 
a“triU.” 

The distinction between vowels and consonants 
ought now to bo sufficiently clear to the student, 
but there is still one point to be emphasised-- 
namdy, the actual meaning of the word “ conson- 
aint ” itself. Frqbably most of the readers 'of those 
lessons are well aware that the word cansoiiant 
comes from a Latin word which means sounding 
together. And wlien wc learnt grammar at school, 
we were most of ns taught that a consonant is so 
called because it ennnot be sounded except together 
with a vowel. Broadly speaking, this statement 
is quite correct, but it is necessary to examine it in 

detail If we wish to be sure of thoroughly under- 

standing our subject. To' test the statement, try 
to say jp without a vowel folloa’ing. Bring the lips 
together, and then suddenly open them, but be very 
careful that nothing in the nature of a vowel is 

allowed to escape at the same time. With a little 

trouble this caa be done. The explosive sound which 
we have defined to be the consonant will be heard 
and nothing else. Now take/. Here much less 
difficulty will be experienced. Having placed the 
upper teeth upon the lower lip, we can go on 
expelling air and making an audible hiss as long , 
as we like, and yet no vowel will be heard. So 




KKGLISII. 


iilso cnn trr do !ii (lie crw ol (lie trillcit r. There- 
fore it ji not. quite true that n rnn-=oiinnt TCfimn"= 
of Iiece.'-sity ilie iiisiisl.-mcp of a \-owel in onier to 
III' lu'aril. r*iit. this is true, that it is coinpamtively 
so ciinioiilL to form n consonant snimil nlone, that 
while we frequently in speech do use vowels by 
tliein-el\es-. we never use con«onajit.s except with 
vowels. Ami thi.s clistinclion is hraii!:hl out even 
more plainly in .sinjtincr. A sinirer always dwells 
on the vowels in a word, lakes hU note upon the 
vowel in fact, hut plides ha.stily over the eonsoii- 
anls 'J'liat is heixnise a vowel lieinp merely the 
vihnition of tv column of air, all that is necessary 
is til pradiiatc this enliiinn. if we may so c-vjiress 
it. to the pniiver pitch, and then ptoloiip the yound 
indctinilely. liul a consonant involving interrup- 
tion of the breath as il leavi-.s the month, of ne. 
cessity hampers tlie .singer in the proilnclion of 
lii.s note. Ill just the .same vvtiy it may he iiotieeil 
that a jieivon i-hontinp to .someone nt n distanee 
dwells on till! vowels in eaeh word, lieeause ho can 
willi ease iacre.ase their intensity, whereae it is 
eNireniely diflicull to cmplia.sise aeonsonnni. 

We have jiist said that while consonant.s are never 
used alone, in ordinary .sjiei'oh vowels frequently are. 
In Ivnpli.sii -we havethe article ft.thepronoan I. the 
evciamntiniis {I and e’, penendly ype-llcd oh, oh : 
while in J’ri'iich the eonimim words a, it. rt, cft. an- 
are all simple vowels. IJm since we have .«een that 
il is possible to proiimmceconsoiiaiitsalone.islhere 
no ca«c of a sinple ennsonant formlnp a word it- 
self .’ Yes. there js at least one. if we can c.iU it 
a word — iiaiiK'ly. the ordinary hiss at a llieatre 
And the el.sck which a driver often makes with his 
nmpiie to eaeourape his horse>, uiipht jmssihly In- 
deyeribed as a wonl foniied of a .siiiplc cnnsoiiant . 
It is said that the Zrilii.s have yevcnil words of this 
diameter made with consonanlal clicks, and per- 
haps if vve were iiivenlinp the Knplisli lancmipe 
Jifre.sli, vve midit iledde that the prolonp'd con. 
.s-niinnt / rliould hy itself exjire*s the idea now 
conveyed by tlie vvord tie ! and llml a lrille.1 »• 
slioidd denote indipiiaiiCin oranper. 

We have now sullicieiitly cmphxsised the es-eiiliiil 
disiinetioii betwi-en vovvehs nnd eonsonanls.and oar 
next work i« to chi.ssify the consonants on the eame 
lines as we laeviinisly adojitcd for tin- classirir:ilion 
fit vowds. It will lie remeiiiliered flint In di-alinp 
witli tlie vowels wo decided that the only possible 
vv.iy to classify tliem was liynotiiig the position and 
.slia[ie of tin: loiipne and other f-jx-ech orpims which 
pile ri-e to each ecp;iralu vowel. This we shall 
now- do fvir consonnnls. And first. let us recur to 
vvhni we Iiave jns| nlliided to aliove, n.imcly the 
distinction between the consonants wliicli wc enlled 
“explosivet " .and those wliicIi we c.allcd "con- 


tinuants." This distinction, it will be noticed, is not 
ilependenf on tlie jiosifhn of the voe-'il orp,ans, but 
on tbeir octUm. 'J'lms the loiipiic is very iio.arly in 
the .s.ame ]Xisilion for oticli of lliu eimsomiiits t nnd 
*. and the wide diiTerence between them is iliie to 
the fact tliat one is produced by a Midden e.xplo=ion, 
llic nt her by a cnntinuou.s expulsion of brenth. Wc 
fiirtluT called attention nbovti lo a cl.ass of conson- 
ants which vve named “trills." And hero .again it. 
will Ik- seen that the c.s.senii:il chamcteristic of the 
frill is not due to the jxisilion of the tongue, but to 
tlie way it iMtliaves when in 'tli:it ]}osition. Thus, 
to proiioiiiiee the first Idler in Ttib.tvt it would be 
timnoiinced in {Scotland, tlie tongue bn.s to be placed 
in the same position a,s for tlio first letter in ilirb. 
Ihit in llie former c.a.se the tongue trills mpidly up 
against llie ixilate. while in the latter it merely 
tmiohes the ]>.a1a1u once to produce the whole 
sound of the cemsonanf. 

Finally, there is a whole class of consonants 
fonmsl by nllovritig f be brent li, nr |i.art of it, to p.a,ss 
through the noso instead of throiipli the month 
Tliis is a subject of which vve have already more 
tli.an once )Hisl|iotied the cousidenition, Imt at (he 
stag!' vve liave now reaclied only a few words arc 
necessary to cnahh' the sludoiil to imdcrstniid it 
F.V.s.tl, SOUNDS. 

Itiplit at the b.ick of the immtli is n picue ni 
tissue that forms as it were a conlimmtlon of the 
jininle. but is unattaelusl nt one end, and in 
iirdiiiary brent liing hangs loosely down and nllnw.s 
the hretith lo |««s out either through the nn.»c or 
througli the mouth. This piece of lianging tissue 
is called the uvula, and its fnnetion is to act ns a 
valve hetwts.'n the mniilli and nostrils For, by 
pressing the uvula hnek tigaiii'l lh<‘ passnpo to the 
no'trils. the vvlmlo of the breath ejin be conipellcd 
to ]xiss out tlirniigh the tmiulli. And this is vriinl 
Iiapivns vvitli all llie consonants nnil vowels nlioiit 
vvliieh we have alre.idy written. Ihit in the forma- 
tion of certain i-ouiids called "nasal." tlie iivui.i is 
allowed lo lump lor>.sely, s'o that some of the brcatli 
jrisses tlirniiph the nose. Thus, for example, ni is 
a nasal cniisoiuiiit. To produce it, nil that is 
necessary is to place Hie lips in tlie ixisiiimi for 
formiiip the sound b, and allow some of llie brcatli 
to escape througli flu.' nose To verify this, pro- 
nounce the vvonls boo and vian carefully ami re- 
liealedly in front, of a lov)kiiig-plas.s H vvill ho seen 
tlmt the liiis do not alter their po.sition in tlu" 
slighte.st. nnd after a little wliile the cxiioriiiiciiler 
will he able to detect hy his own sensations tliai 
the dilfetv'iict' in the sounds is due to I lie brcatli 
passing down his nose when lie say.s mao. nnd only 
throupli his mouth when he says boo. Other nasal 
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sonnda in Enplisli arn tiip ron’^onanl' rcjiti"-riit>-(l 
by K and «g. bat in many forripi na-al 

vowols arc cominuti. It oiiclit, liim-ci-i-r. I<> !«• re- 
marked lierc llail tin' I’mirli na«als repre-enti d iiy 
an (or rii), ok, in, nn, are mil. foniicd >iiniily tiy 
naialis-in" llie corrcapiindinir jmn* icnvi-ls Inif an- 
a<:ci)niii.aiiii'd tvilli a rli^lit rdiilraftirm of tin- 
jrnllural ivi«iapc, wliicli ' frivi-. tlii-m a tli-finct 
cliamclcr. Tlie .“tiidi'ut wlio familiar T%itli 
Kreiicli can li-st this bj- .^.-lyin.!,' it ni prnnniinf'-d in 
father, and tlicn trying In pa*-.; to the 'Kmu-h an. 
lie will Mad lliat imt indy i.« the lircalh l.•.':|V'lll•<l 
tlininitli tlio 11(1^1', lint al-o that tlii-ri' ii a y'er- 
ci'plililc ••onipri--'''.itin at llir lop of bis llirreit, 
llfi.iflc"' tlifi-c intended nasal-’, many etaaikcrt of 
Kneli-li, csiiccially Aiiieriran!:, uninlenlioiially pm- 
nounec all tln-ir \owi'N with anaral tw.ins. 'rid< 
ii duo to imjK'rfect of tlic na«al pa—anc. 

ci-'issiruwTm.s' nr fosttos.vsT.-t. 

And now tn return in onr ta-l: of ela— ifyinu' e'm- 
mmant srnind- We Iiave alre.tdy ennmerated four 
di-tinct eatpporie.i tif eon-onanls wliirlt di’ifiid nn 
distinct netionn of llie nrytins of niieticli. They are 
(1) explo-ires, Midi ns ji, t. k: (:!) riitiliniianis 
Mil'll as/, r, thi (li) Iritis, repre.-ented in Eiiidi-li by 
T and I ; (•!) na-al.s Midi as at anil a. lint Iwyimd 
and above lln-e eateiiorii-is tlial broad di-tiiiot ion 
wliidi ne i;nipba.-i.-ed -o fully at tlio be"inninsr of 
the.-e duipler-, naiin-ly llie disliueliiiti between 
voiced and loicele-s rnmnd-. So iliat if we wi-lied 
to make a roiipli preliminary table of epiTiinen, 
consonant sdund--, it oiidit to lake roniew b:it the 
followinf: form : - 


lt\|'li.-Ui'. I'KiiniitiinlH Trills. Na-il- 



'I'hi- t;dile i- eninplete -o far as ela— ilieatioti 
di'iH'ndin}: on the artinn of the -|i.’ech orcaii' i' 
eonecrneil. What we havi- now to do is to .slmw 
hoiv the above (,'ronps of Miimds oufrht to be .sub- 
divided into ekis-es de|X'ndine on tin- ynKo/mii of 
the i.]ieecli orpins. Thus, for esain|)1e, lake the 
two voiceless explosives ;i and f. How an" tlns-e 
.-oiiinls fornied 1 The student imi-i answer the 
■pie.-lion for himself. In prononnciiif: jr he will 
feel that his lips only come into play, while in the 
case of t the lijis am not eniiiloyeil at all, hut the 
sound is produced by the iKiiiil of tin- loiii;ui' 
.striking' tlie forward jxirl of tin: inlale. We iiii!;hl. 
therefore, if we liked, call /< a "lahial,’' and / a 
“jnlaial.” Apdn. t.-ikc the coii-oiiatit *. 'J'hi- is 
also voiccle-s and oxplo.-ive, ;ind tlitrefore come- 


in the -aini: proiip a« ji :i;id t. In wlmt. rnb-clnss 
thill shall we place it.' Acaiii the sT.iidimt must 
aii-wcr for liiinsidf. Jiotici; that in sayiiip the 
tomiiiQ is f;ir hack in tlic month so tliat the .smmil 
is funned niinn-t in the throat. ]''or this reason k i“ 
Ui'iicratl.v ealh“l a *• jjnttiind.” and the term is -o 
convenient and iioimlar, that thon};Ii not .strictly 
aeciinite, it is lie-l asa whole to adhere to it. Tlins 
we have already sketched out three siih-clas.ses of 
siimiils. 

lint wi. Icive not don*- yet. Kor if we now liirii 
to the coiitimiaiit sonn.I-. we sball see that at least, 
one iii.are siih-elass is neces-ary. In one table we 
have se( down .» as a voii'cle.-s continuant, and 
another lumom.mt that fall.s into the same i;roii|i 
is till- til ill thin, I^T't tier student e.arefiill.v pro- 
iioimee the two wonls »iii and thin, and then 
uradiially droi> the in, so ns to pronotincn only the 
initial eon-onnnt. He will notie.e that while witli 

the eon-onatil is roriiied lie allowiiijf Ihc fonciie 
to re-t apiinst the jxilnte, with./f/, on the ollirr 
hand, the tongue re-ls apiinst the teeth, almo-t 
prutrndiiiplMdween them. Tims for f/i no name 
would Is' so appropriate . as •' dental." As to r, we 
have aln-ady ^omd a name for it, for if the 
'Indent will e.arefillly pronounce llrsl / .and llieiis. 
he will notice that the tonpie is almost in e.xni:ll.v 
the -aiiie pO'ition in eaeli ea-i', so that r like / is 
a isalat.al. 

It will piTlia)*- be n-efid here, by way of ]iaren- 
tlie-is.to ivill ihe reader’s attention to the freiinent. 
coiifii-ion licit is ttcide hetween the pal.at.al .r and 
I he dental /A. This ronfu-ioii i- ea-ybecaii-e lioth 
-oimds are In the -ainei:riiiipiif " \oicele-s rout inn- 
ant'," and only dilTer fnon one nnolher in the 
jsi'itionof theionpie. lienee we find that little 
•ehildren often Niy ‘■sink "for think,” wliile babies 
of a larpT yrowtii .'iirectislly li-p out thire’-t when 
they liie.an riirat. 

I.el Us iiowa'piiii lake stork of our iH>-itiini. We 
have arrivisl at this |Hiiiil, that /. may he ealled a 
euttiind, f and / palal.a!'. th a dental, and j> a 
kdiial. r.iil tliis would be very n-cle-s knowleile,. 
iiiih-.- we sliowisl that llo-e names repris.ented 
cla"e> of .sounds and not merely individual eon- 
'Oiinnt.'. ."So that before evtendim' mir nomem.da- 
tore any farther, h-i n- -is. wliat is includt-l under 
till' name' we have already yiien. 

.\iid to Is'oin witli the fli't-nninod class, wliat. 
Ollier Kuitunils do we know of be.-idi'S A." Obviously 
// III i/irrU .al'O a piltunil, for it diTei’s from /; only 
in lieiii" vnieeil. Apiin, tlie iion.sonant sound 
repre-i'iiied by in thing and by a alone in think 
and in /fayer. i.s a pilliital. It is also a ii.i-.al— n 
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fact Trliich tlio student can verify for himself by 
pincliintr bis nose and tij'ing to Baying at the same 
time. lie will tlien foci the breatb slmggbng to 
cscsipc tbrougb bis nostrils, -wliilo no similar incon- 
iciiicncc will be uNjicricnccd with the non-nasal 
sound g. In tlic same way the student can verify 
that ny is a voiced consonant by placing his finger 
on ills tlitnaf.wben be will feel the vibration of the 
\ocnl chords while lie produces the word ing. 'ilitis 
the sound generally repre.sented in English and in 
Gennan by iig would be fully described as a voiced 
nnstil guttural consonant. 

■ iSo f.ir, then, we have found two explosive 
gutturals and one ii.i.stil guttural. IVe now pass on 
to guttural trills, and to gtittiinil contimiants. 
AVith regard to the former the be.«t example is tlie 
I'rencli r gtasseye, wliicli might be lepn.’sentctl by 
g?ir. and as to the latter wo liavc excellent 
examples in tlio Scotch hek tind tlie German tirfi, 
and for tlie corresponding voiced sound in the 
Gcnaaii liig. Siippo.sing tliat, by aiialngy with It 
and g, wo were to roprosent I hose two sounds by 
Itii and y/i, wo should then bo aide to c.xliil)it a little 
table of gult um1« somewhat in the fallowing form : — 

jr.)!iilo-.lM-i.jc«Htimi.utt»j TnIK | S.isjK 

: i E I i I 

If we extend oiir \ low of speech sounds to c.xtni- 
Enrofican languages, wo niigbtadd to these pittuntW 
a series of tnck-gutturnls that occur in Araliic. 
I’ersinn. and Hindustani. Thus we have first the 
back guttural explosive qtif corrcsjjonding exactly 
to file Eiiglisli h, but fartlicr back in tlie tliroat. 
Tliis is the initial consonant in the word Koran nr 
Curan, which, according to tlie ofiicial spelling of 
tlie Indian Goveriiineiit , should he written Qur'an. 
Secondly, we liave tlie back-guttural continuants 
icprcscnted in Indian spelling by gli and A'/i, but 
further back in the throat than the analogous 
German sounds. 


CHEMISTRY.— XI. 

{Conitnufil from p. 

CATXIUM-STIIOXTIUSI-BATIIUM— AT.UMINIUM— 
MAGXnSlUM- ZIXC— CADMIUM. 

Cdtcium Carlimatc, CaCOj, occur.s a.s chalk, lime- 
stone, innrhic, and crystalline, a.s calcito or Iceland 
spar. Jlost shells, egg-shells, corals, etc., contain 
much calcium carbonate. 

The volatile salts of calcium colour the 'Bunsen 
fame orange-icd. In solution tlicy give a white 
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preeipitate with ammonium carbonate in the 
presence of ammonium hydrate and ammonium 
chloride, but give no precipitate with a solution 
of calcinm sidplintc. 

Strontium, Sr, atomic woiglit, 87'6. — This is a 
yellowish metal resembling calcium. It occurs, like 
calcium atidb.arinm, a.s thg carbonate “ strontianilc” 
and the snlplmtc “cclcstine”; it derives its name 
from Strontian in Argyllshire, where its compounds 
wore first discovered. The salts closely resemble 
tlio.se of calcinm and barium ; they arc but little 
U'cd in tlie .arts. 

Strontium Nitrate, SrCNOa).,, is a colourless 
cry.st.alliiie salt, prejiarcd by dissolving the car- 
boiinto in dilute nitric auid and craporntiiig the 
solution ; it is mucli used for fireworks. 

AH volatile strontium compounds give a magni- 
ficent crimson colour to the Bunsen flame. Its 
spectrum c.xliihits eight lines, two voiy hriglit— one 
in the orange and one in tlic blue — one fairly bright 
in tlie red, and five less bright in tlio rod. (_Scc 
Coloured Plate. Prontis,, Vol. lA'.^ Insolation the 
salts give a white i>rccii)itatc witli ammonium 
cnrhoiinte in tlie presence of ninmotiinm Iiydratc 
and aramoninm cldoride, and a white precipitate 
with c:\lcinm sulphate solution, on boiling or after 
long standing. 

Jiarium, Ba, atomic weight, 1.S7.— This metal 
also occurs m nnluro as tlio sulphate BnSO., 
“ l)aryte,s or heavy spar," and the carbonate BaCO^, 

witheritc.'’ 

Jtarium Or'ulc, BaO, is prepared usually by beat- 
ing the nitrate BaCXOj),; it resembles caloiiim 
axide, and combines witli water, cv olvitig great heat, 
foniiing .a crystalline barium iiydratc, Ba(HO)a -f 
ftlljO, vvliicli is much more soluble in water tlinn 
tlic corresponding strontium and calcium com- 
jxitinds. 

Jiarium Chloritle, BaCU, is a colourless crystalline 
h:iU formed by dis.solviiig bariiiiu c.arboimtc in dilute 
Iiydrocliloric arid and ovapoiating the solution. 

Jiarium Nitrate Ba(XOa)j is obtained by dis- 
solving the carbonate in dilute nitric acid and 
evaporating the solution. 

All soluble sulpliates give with biinum salts a 
vvliitc precipitate, iiisohiblc in iiydrocliloric acid. 

Jiarium Sulphate, B.aSO,, barytes or licavy sp.ar. — 
This is one of the nio.st insoluble substances known, 
one part requiring -100,000 parts of water to dissolve 
it. It is sometimes used as .a white pigment, and 
to adulterate wliite lead. All tlic soluble barium 
salts are poisonous, the antidotes being cither 
sodium sulphate or magnesium sulphate (Epsom 
salts), which precipitate the barium as insoluble 
barium Biilpliatc. 

All tlie volatile barium salts give a yellowish- 
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green cblour to the Dnnsen Same. In solution they 
give a white’ precipitate with ammonium hydrate, 
ammonium chloride, and ammonium carbonate, and 
an immediate white. precipitate with calcium sul- 
phate in the cold. 

.Almiiiniviii, Al, atomic weight. 27*5, , specific 
gravity; 2-5. — This wliito. met,al does not occur 
native, but is found w-idcly distributed as the oxide, 
alumina, AUOa, and the silicate, clay, and in many 
other minerals. 

Aluminium is usually prepared either from a 
mineral “ bauxite," which is a hydrate of aluminium 
containing iron, silica, etc.', or from “ oiyolite," a 
double fluoride of sodium and aluminium. In the 
manufacture of aluminium as at present carried out 
by the Alliance Company, the cryolite is melted, 
and then- masses of sodium are pushed down by 
iron rods into the melted cryolite; a violent re- 
action ensues, the aluminium is^reduoed and forms 
a melted mass under the fused sodium fluoride — 
3Na + 3NaF, AIF, = 6NaF + Al. 

If bauxite, (AlFe)20j -t- 2IljO, be used, it is first 
fused with sodium carbonate, when the ^umina-is 
converted into sodium aluminatc, NaaA]204, which 
is dissolved out by water, the hydrate of iron 
remaining behind undissolved. Carbon dioxide is 
then passed through the decanted solution, and 
the aluminium precipitated as aluminium hydrate, 
Alj(HO),. This precipitate is collected mixed with 
salt and carbon, formed into balls, and dried. 
These balls are made white-hot, and while hot, 
chlorine is passed over them— 

AljOj + 2NaCl -I- 8C -f 601 = Al,Cl,2Na01 -4- 300 ; 

Double chloride of swUnnT 
and alnminlum. 

the doable chloride of sodium and aluminium is 
converted by the high temperature into a vapour, 
which is condensed in suitable chambers ; finally, 
this double chloride is heated with metallic sodinm — 
Al2Cl|,2NaCl -!- 6Na z= 2A1 -h SNaCl. 

A process has also been recently worked by 
Cowles in which a mixture of alumina, AljO-, 
charcoal, and some metal, c.y., copper, is heated in 
a special furnace to a very high temperature by 
passing a very pow’erful current of electricity; under 
these conditions metallic aluminium is formed, and 
alloys with the copper. Alumininm is a Hn-white 
met.al which takes a fine polish. Its special fpature 
is its extreme lightness when compared with other 
metals ; thus, lead is about five times, silver four 
times, copper three and a half, and iron, fin, and 
zitjo about three times as heavy as alumininm. It 
is said to be an excellent conductor of electrimty ; 


it tarnishes but little in the air ; nitric acid has no 
action npon it, but it is solhblc-in hydro'ciiloric .and 
dilute sulphuric acids, also in caustic potash 
solution. It is not tarnished by sulphur or sulphides ; . 
it cannot be used for cooking purposes, because it 
dissolves in a solution of common salt when organic 
acids (acetic, tartaric, etc.) arc present. It has long 
been hoped that its lightness and its .colour might 
be largely utilised in the arts and manufactures, 
but its price (15s. to 20s. per lb.) seems at presient 
somewhat prohibitive. It is used for scientific 
instruments, balance beams, weights, telescopes, 
opera-glasses, etc. It is very malleable and 
sonorous ; there is considerable difficulty in ' solder- 
ing it: It forms •with copper a most beautiful 
aRoy, aliimimKjit irmvze, which seems to be a true 
chemical compound, CujAl, and has the colour of ' 
15-oarat gold ; it is said to have the strength of 
cast steel, while it has the great advantage of not 
rusting when exposed.to the air. 

Ahmintc,' AIjO,.— This occurs in nature almok 
pure as the ruby, coloured red’ by 'chromium; the '■ 
sapphire, coloured blue by cobalt ; and the Oriental 
emerald; and in an impure form as corundum, 
emery, etc.; when crystallised, as in the , ruby, 
sapphire, emery, etc., its hardness is only e.xoceded 
by that of the diamond, and so emery is much used 
for cutting and polishing other precious stones,, 
glass, strol, etc. - • . , ' 

Alnminivm Hydrate, A]j(HO)b, is obtained as a' 
gelatinous precipitate’by adding ammonium hydrate 
to a solution of ' ordinary alum ; this substance has 
a marked power of combining with various colour- 
ing matters, and precipitating them from their 
solutions as coloured precipitates termed “ lakes.” 
Many of the 'aluminium compounds arc therefore 
used as “mordants,” i.o., bodies -which cause the - ' 
colouring matter to “bite into” the fabric',' and 
thus make the dye “fast" — that is, not lia.ble to 
-wash out. ' 

Ahmanium Siilplwte, Al2(S04)3, is prepared on 
the large scale by dissolving heated clay in strong 
sulphuric acid in leaden dishes. Its solutionis used 
as a mordant. 

Alums. — Ordinary alum is a double sulphate of 
aluminium and potassium, (Al5(SOj)3 -h KjSOi + 
24HaO), ,or ammonium, which crj-stallises u-ith 
twenty-four molcoules of water of crystallisation, 
generaRy in octahedral crystals. The term alum 
is now extended to all substiiifces having a simikir 
consfitution. Thus we ha-v’e alums containing no 
alnmiriinm, as chrome alum, Cr2(S04)3 -f ■K2SO4 -I- ' 
24H,0, and iron alum,' Fe„(S04)3 K.SO4 -f 24H2O. 

In this country alum has been made' at IVliitby and 
other places from a hardened clay or shale contain- 
ing finely divided iron pyrites, FeSo. This shale is ’ 



broken np, nntl eitlier liehteiT in nir or exposed in 
licaps to the action oC tlic atmosphere; in eiflicr 
case tlic iron pyrites is oxidised — 

Fos, 4- TO + iTjO = I'eSOi + 11:804. 

The snlphiiric acid thii.s produced acts on Uic clay, 
fonuiiiir nliimiiiiuni sulphate, which is extracted 
witli water; a solution of potassium or ammonium 
sulphate or cliloride is added when the alum 
crystallises oat. Altiih is largely used in dyeing; 
as a mordant it is particularly valuable because it 
is free from iron, which deadens tunny colours. 

Soluble salts of uliiinininm gi\ca scmitrans]XirenL 
gelatinous precipitate of aluminium hydrate when 
treated with nmiiioiiinm hj-dratc and aramoniiim 
chloride. IVlicn a solid nlnmiiiitim cnmiimind is 
heated on charceal with the blowpipe, it leavo.s a 
residue which glows brightlj- in the flame ; it this 
residue he moistened with cobalt nitrate and re- 
heated. a bright blue mass is obtaine<l. 

M.VRSEslOI, ZINC, ASD CADMIUM. 

These metals lia^ e .sevpial propcrlic.s in common. 
They are white or bluish-white and volatiln; they 
all burn readily when heated in oxygen, forming 
one oxide, which l.s insoluble in water. Their 
oxides and hydrates are readily solnltlc in amino- 
iiinin snlt.s ; the chlorides arc volatile and deli- 
«iue«ccnt; the siilpliatcs crystallise with seven 
iiiolcciilcs of water of crystsillisation. They arc 
all dyad elements replacing two atoms of hydrogen. 

Jfaffneshim (Mg), atoii'iic weight 21, specifle 
gravity 1’71. Tliis inotal in some respects re- 
sembles those of the alkaline earths; it w.as first 
observed in 1(1!).') n.s. its siilplmtc, the well-known 
•• ripsom salt ^ ; it also occurs Itirgcly a.s carbonate, 
especially when mixed wilh calcium carbonate, 
forming the building-stone “dolomite” or mag- 
nesian limestone (MgCa)C03, of which the Houses 
of Farlinmcnt, etc., arc built. 

3Iagncsinm is a light, wliito, soft. m.alle.alfic 
metal, svbicli. when heated in the nir, bums with 
an intense white light, forming a cloud of magnesia, 
3IgO ; the light is very brilliant, and has been iLscd 
in photogniphy. A most convenient device is to 
Iflow :t .sm.all quantity of the finely powdered metal 
through a spirit-lamp flame (" flash light "). Jlag- 
nesium is prepared by be.ating solid magnesium 
chloride with metallic sodium, some fliiorsp.ur being 
added to protect tlic heated metal from the action 
of tb'e air. Magnesium does not decompose water 
.at 100“ Cent., but dissolves readily In acid-s. 

^fagnetivin Oxide, magnesia (MgO). This sub- 
•stance is usually obtained ns a white infusible 
ponder by igniting the carbonate (magnesia alba), 
bonce it is termed “calcined magnesia.'’ It is 
almost insoluble in water. 


Jfafitesluui Oii7or/ifc(Mg01:). This salt is prepared , 
as a deliquescent solid by dissolving magnesium 
oxide in liydrochloric acid, adding ammonium 
chloride, cmporaliug to dryness and heating the 
residue to -ISO" Cent. It has a groat allinity for 
w.nlcr, and so always keeps moist if exposed to the 
air (deliquescent ), 

Magnathim Sulpliafe (MgS04 -b 7II«0),^ Epsom 
salt, occurs iii colourless crystals, having a bitter 
taste ; it is much used ns a purgative. It is found 
in the potash minc.s ,at Stassfiirt. 

Sr.agiicsinm salts in 'solution give no precipitate 
with nmiiioninm hydrate, nininoninm chloride, and 
ammonium carbonate (diffeTcncc from Ca, Sr, Ba), 
but arc precipitated on the addition of sodinm 
phosphate. When heated on charcoal, they leave a 
ro.sidue which glows brightly. They give no colour 
to (he Bunsen flame. 

SSne (Zn), atomic weight 03, specific gravity 0'9, 

■ is a bluish-white metal. It occurs ns the red oxide, 
ZnO, in America, etc. ; ns calamine or zinc car- 
boimte, ZiiCOj, in Belgium, Spain, etc. ; ns the 
silicate, Zn._,Si04 + IIj0, and the sniphidc or blende, 
ZnS. The ore is first ro.asled nnd tints conrerted 
into oxide ; this is mixed wilh coal, nnd the mixture 
heated when (he zinc oxide is rcdaccd, ZnO 4-0=; 
Zii 4- CO, and the zinc licing converted into snpour 
distils over and is collected. Cast zinc is termed 
“s|>elter” (n name also given to a fusible brass 
used for brazing). Zinc wlica licatcd burns with 
a greenish fl.nme, forming voluminous wliito flocks 
of zinc oxide (pliilosoplior's wool). Zino is easily 
soluble in hydrochloric, sulphuric, and nitric acids. 
It oxidises but little in the nir if kept free from 
acid. It is much used on account of its cheapness 
and lightness for roofing, cto. ; much is also used for 
“ galvanising” iron pipes, ci.stcrns, etc. The iron is 
first cleaned and then dipped with certain pre- 
cautions into melted zinc ; tlic zinc ndhcrcs to the 
iron and forms an excellent protective coating. 
Isirgo qnnn(itic.s of zinc arc used for making brns.s, 
an alloy of two parts of copper nnd one of zinc 
Zinc can only bo rolled when lic.atcd to about 160“ 
Cent. 

iHno Oxide (ZnO) is a white powder which turns 
ycjlow when licatcd, regaining its wliitenc.ss on 
cooling; it is sometimes used ns a white paint, ns 
it is not turned black by snlplmr compounds. 

Jlinc Chleridc (ZnCl.) is prepared by passing 
chlorine over heated zinc, or by dissolving the 
nictnl in hydrochloric acid nnd carefully evaporating 
the .solution ; it is .a white deliquescent solid. It is 
very poisonous. Its solution is known ns Bnrnctt’s 
disinfecting fluid. Its disinfecting action is due to 
its power of coagulating albumen, and thus pre- 
venting its liquefaction, which is tlie first stage of 
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putrefaction ; to its poisonouii nature, killing germs, 
fungi, etc., which sot up the putrefactive process ; 
and lastly, to its power of absorbing some of the 
products of putrefaction, as ammonia, hydrogen 
sulphide, etc. Another very import.ant though 
humble use is made of this substance by the tinker; 
when a strong solution is applied to copper, brass, 
iron, etc., it promotes in a wonderful way the 
adhesion of the melted solder (an alloy of tin and 
lead). The best antidotes in cases of poisoning are 
milk, bedten-up white of egg, or largely diluted 
solutions of sodium carbonate. _ . 

iSne Sulphate, white vitriol (ZnSOj + TH^O). 
This is a white crystalline substance, usually pre- 
pared by carefully roasting blende, ZnS, and ex- 
tracting the roasted mass with water. It forms one 
of the safest .and most useful of emetics in cases of 
poisoning, etc. The dose is 20 grains dissolved in 
much warm water. 

Zinc salts when heated on charcoal leave a 
residue which glows in the blowpipe flame ; if the 
residue be moistened with a few drops of a solution 
of cobalt nitrate and reheated, a bright green 
mass is obtained. Zino salts in solution give with ' 
ammonium hydrate and ammoninni sulphide a 
white precipitate of zinc sulphide. 

Cadmium (Cd), atomic weiglit, 112, specific 
gravity, 8'T. This metal oloseiy resembles zinc in 
Its general properties ; it is, however, whiter and 
more volatile. Its compounds are but little used 
with the exception of its sulphide, CdS, which is n 
brilliant yellow, and is much used by artists; it is 
particularly valuable because it is not blackened by 
sulphur compounds. This metal enters into the 
composition of a most useful fusible alloy, IVood’s 
metal, which contains four parts by weight of 
bismuth, two of lead, one of tin, and one of cadmium. 
Tills alloy is hard and white, but melts at about 01° 
Cent. 


LATIN. — XX VI. 

[Coiittniin! /i om ji. ®.l 

THE rEBlOD: PARTICIPLES (cOHtiiiHn!). 

§ 39. Tub nses of the participles in Latin should 
be particularly observed, with a view to their adop- 
tion in the period ; but tlic subjoined short sentences 
(all of which are to be rendered by the participial 
construction) will give the student useful practice 
and familiarity with the usage : — 

Against your will, I came upon him while he was 
writing. AVhen they had caught us, they loaded 
us with chains. After saying this, he went away. 
He surprised them in the middle of dinner. Tlie 
news reached me ns I was writing. On receiving 
'this answer, we decided to remain. Followed 1^ 


the cheers of a crowd, they left the, city. Men 
who have been condemned should never be re- 
instated. The names of those who had the citizen- 
ship presented to them were cut upon a board. 
They stood still, in amazement, at the miraculous 
sight of men breathing out flames. Trajan on his ’ 
death-bed gave these instructions. Few people arc 
ready to help up their enemy when he. is down. 
Poverty surrounded them from the moment of their 
.birth. All these things guarantee the invincibility 
of Uie Roman empire. The appointment 'of a. 
dictator at Rome inspired terror in the minds even 
of. the enemy. You love your friends- even after 
they lire dead. 1 say nothing of the levity o5, 
nien who agree without reflection. On my starting 
for the camp, they told me that. 'When he hail 
spoken, he' saw he was wrong. . He took up the 
crown again after throwing it away. He will 
not be persuaded except by being punished. 
Shouts of indignation- rang through the whole of 
the senate-house. As long. ns you follow him, you 
will never go vvrong. It was through fear of her 
father that she did the deed. He began the battle 
against the consul's expressed opinion. He con- 
quered without the inducement of any reward 
or the help of n single friend. Although .he 
liad succeeded in nothing, ho expected to be 
praised. After crushing the pirates, ho received 
an ovation. Tlie remains of '.the men wno. had 
been slain in the defeat of 'I'arus were buried ii; 
a single grave. Tliat is the thought of a madman. 
After being often conquered, men surrender in 
despair of victory. When I ashed him who was 
there, he made no reply. 

§ -10. After this much practice in the use of tho 
Latin participles, it will be easy to employ them — 
where needful — in the following passages, in the 
translation of whicli the student will choose the 
I>criodic or the detached style, in accordance with 
thc'v.aried olinractcr of the narrative in cither piece. 
The hints and notes to § 36 should also be read 

(1) He met Clodius in front of his country- 
house at about eleven o’clock, or not far from it, 
and a body of men, armed with swords,' instantly 
made a rush uxxm him from the higher ground, and 
set upon and killed the driver. Milo flung oil Ids 
wraps, and jumped down from the carriage, and 
began to defend himself witli vigour. Thereupon, 
the men with Clodius pulled'out their swords, and 
some of them ran back to the carriage -to attack 
Milo from behind ; while others, thinking he, was 
as good as dead, began to kUI his servants who 
were in the rear. They were 'faithful ' to their 
master and ready -'to' help him. Some, ■ however. 
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that elaborate training in rhetoric which con- 
stituted a most imx^ortant clement in the education 
of every Roman of higli rank. The rhetorical 
tendency thna fostered and developed (many 
traces of which, as we have noticed, .are stamped 
upon their language and whole mode of expression), 

- naturally found free play and wide scope in tlie 
law-courts and the senate. 

§ 43. The' following speech may be taken .as 
a" fair, sample of English oratorical .style; and 
with the oharaotoristics of Latin oratory before 
us, and tlic aid of the notes appended on spcchal 
constitutional points, tliere will bo little difficulty 
in scanring an idiomatic and characteristic Latin 
rendei-ing : — 

Even if he had not effectually cut himself off 
from the sympathy of this House* by his wanton 
.attacks upon its members, wliat service has ho 
ever rendered of sufficient imi)ort.auoe to m.ake it 
■noccss.ary for him to send to the Govonmiont* 
nows of his success ? Ho will hardly point to 
the disttwbanccs in Indin, the slmmcfnl loss of 
towns, the devastation of district after district, 
the annihilation of our army by war and famine 
and plague 1 Why ! the man has never sent homo 
a despatch of .any kind! In his i>ublio life in 
England, he showed himself more unprincipled 
th.an his friend, the honourable member oppo.sitc.° 
He has proved himself in his government abroad 
scarcely one whit loss assuming. His friend, a 
very sink of groed,^ whose guiding motive is 
neither fame nor glory, but mere appetite, ruined 
the merchants ^ of England by his government; 
and with that flue army of his, accomplished no- 
thing but the devastation of cities, the ruin of 
countries, the impoverisation of homes I And then 
he had the audacity to address a despatch to His 
Majesty’s Ministers* cl.aiming a vote® of lliatiksl 
Indeed, his .audacity knows no bounds. And it is 
the friend of such a man — good heavens ! — ^lie and 
his friend, the pair of them (the Scylla and 
Charybdis of our country)— who 'are trying to 
disparage mo, while they magnify themselves. To 
disparage mo, I say, in whose support during my 
absence abroad such public meetings were held, 
such resolutions of Parliament * passed ; aye I and 
of town councils, and companies, and clergy® — in 
a word, of all ranks and conditions of men — far 
beyond my desires and oven my dreams! wlrilc, 
on the other hand, both of them have incurred a 
stigma of infamy^ that can never bo removed! 

KOTES. 

* During- the best period of the Roman Republic, ' 
the Senate practically controlled aR foreign policy, 
and formed the supreme deliberative assembly and - 


executive government (curia, senaius, (y-do sena- 
toriut, ate.). ' 

® Remember the Roman directness, and make, if 
throughout a personal attack upon an opponent, 
regarded as present really or in imagination. 

®On the whole, Latin uses metaphors (even such 
as it had) far less tlmn English ; it prefers to 
express the whole simile. But metaphorical per- 
sonifications of a very .strong kind are common in 
the oratorical style. So here such words us Hie 
gnrges, rorage, Iteluo, may be employed. 

■'Tlie'“^Kites'’ were the great ctipitalists and 
merchants of Rome. 

®Tho nearest Latin equivalent would bo the 
gujiplieatio, which was decreed both .after victories 
(“day of thanksgiving”) and also after great 
calamities (“day of humiliation”). 

^At Rome there was no class of men who 
occupied a position corresponding to that of the 
“ clergy” in modern society. “ At Rome, the Duke 
of Wellington might' also have been Archbishop 
of Canterbury ” is an epigrammatic expression of 
the union of civil or military and religious offices 
which prevailed. The priests, augurs, etc., were, 
however, united in guilds or brotherhoods (collegia). 
and so we may represent the idea sufficiently nearly 
by the word collegia. • 

' I'irfe dictionary under censor, nota, igneminia. 
vEnoiu-n. 

Tlic first book of the “ .®neid ” goes on to relntr 
how Juno, jealous of the Trojans, induced Ailolus. 
king of the winds, to send a storm against the fiect 
of ASnens. The Ttojan ships are tossed and scat- 
tered; but Neptnne, angry at the disturbance in 
his realms, quells the tempest, and most of the 
ships find their way to a peaceful harbour on the 
coast of Africa. 

Meanwhile Venus, the guardhan deity of JEncas. 
has complained to Jupiter of the cruel designs - 
of Juno.. The lord of ho.aven promises a luappy 
fortunc to the Trojans, .ffineas, he says— 

" Ikllnm iiigcns gcret Itnlin, jwpulo-iquo ftroees ' 

Contunilct ; inorcsquo vlris et rooeiiln ponct." 

“IIo will u-nsc II nilglity war in Italy, anil will crush the 
llrrco pcoiilcs ; lie will cstabliKli eiiitaiiis nml lonnil walls for 
liis heroes.'* / 

To the Romans he has promised the omiure of the 

“Bis ego nee inctna roriilii, ncc teinpom pono ; 
Iinpennm sine fine ilcdi.- . 

*' I set no IxmiHls of place or time to their power; I have, 
granted them an einpiro wiUioiit end.” 

Meanwhile, fEnens sets ont witli his-- trusty 




LATIK. 


comrade Aclisilcs to stirvey the shores on -which 
■ ho Ims been cast. A^'enns meets him, disguised as 
n. linntresf, nnd teil.-i iiim that lie is in the kingdom' 
of Dido, -who has lied from Tyre -with her people 
{duxfeminafacti'), and is now founding the mighty 
city of Carthage, .ffineas nnd his.compnnion come 
ton hill overlooking the city, and see thoT>frians 

Jamqneasccndebant collcm, qui plurirans iirl 
Imminet, adversasque" aspeotat desnper arces. 
Idirntiir niolcm Aoncas, inngnlin quondam ; 
liliratur portas, strepitiimque et strata -vianim. . 
Instant ardentes Tyrii : pars dueere muros, 5 

iloliriquc arccin, et manihiis suhvolvero snxa ; 

Pars optaro locum tecto, et conolndcro snlco; 

.Tura magistratnsquo legiint, saiictuniqoe senatmn. 
Qiialis apes aestate nova per llorca rum 
Dxcrcet sub sole labpr, cum gentis adultos 10 
'Educunt fetus, avit cum liquentia mclht 
Stipant, et dulci distendunt nectarc ccUas ; 

Aut onera acciphint venientum. aut agminc facto 
Ignavnm fucos pccus a pntesepibus nreent : 

Fervet opus, rcdolcntquo thymo fmgrantia mclla. 15 
“ O fortunnti. quorum jam mocnia suiguntl” 
Aeneas nit, et fnstigia suspioit urbis. 


Hie tcmplom Junoni ingens Sidonia Dido 
Condebat, doni.s opulcntnm et numinc divac; 

Hie primum in Inoo nora res oblata timorem 20 
Lcniit ; hie primum Aeneas spetare salutcm 
Ausus, ct aCiictis melius confidcrc rebus. 

Nnmquc sub ingenti Instrat dum singula templo 
Kcginam opperiens, dum, quae fortuna sit urbi, 
Hiratur, videt nincn.s cx ordine pngnas, 25 

BcUaque jam fama totnm vnigata per orbem, 

■ Atridns, Friamumquc, et saevum ambobus AohiUem. 
Constitit et lacrimans, "Quis jam locus,” inquit, 
“ Achate, 

Quae regio in terris nostn non plena laboris? 

I3n Piiarans ! Sunt liio ctiam sua praemia iaudi ; 510 
Sunt lactimac rernm, ct mentem mortalia tangunt, 
Solve metus ; femt haec aliquam tibi fama salutem.” 
Sic ait, atque animum pictura pascit inani. 

XOTES. 

J. Qiit rttirimiis.' Lit,, “ whicli most of It"— i.«., "wliicli in 
its gre.’it extent." 

a. Jsjieclal ilaiijicr. “Looks at from nbovc” — Le., “looks 

Arm. The fortified part of a city (the citadeQ was called 
the «rx (1. C) ; but ar<xi, in tlie plutal, is nsed for the 
foitificattons generally (= “ the towers ”). 

3. iriifftilia = “huta." Tlie ivord ia of Phccnidan origin, 
and are learn claewhero that tlie mburbs of Cartbage 
bore the name masaNa. 

•I. Stra/a vtamm. Strata (from ilerno) is the neuter plaial of 
tlic passive participle used as.a substantive, Xbc poets 


li a genitive depeml- 
rnm (''tbcliitteriicss 
aooth (parts) of the 


also below, in 1. 1& (firvet opus). 

T. ODBcruiferr sulco. An allusion to the Italian cuatom of 
maiking out the limits of a city (called pomcniisi) -nith 

S. ttguul, in the sense of chonaing, is strictly approi>Ti.ata 
only to maptslratus and Miintiini. With jum wo must ■ 
tiaiislatc it “ apjioint." 

0. Qurlis Tilts is an Instance of the poet’s use of ainiiles. 
Vergil IS fond of Introdiiemg a comiiarison in tins way, 
and lets himself be c.arricd .away into details which are 
piclUFcaquc or ctrcctivc in tlienisclvca, hut not appro- 
piiatc to tlie pnriiosc of the simile. This is a beautiful 
pictnre of the bees’ activity. 

IS. rViib-ntuni. Tills form of the genitive plural (in place of 


AjMiwc facto. A term oppropiiate to tlio oiicrations of an 
aniiy is pnipoacty used. 

M. A pracscpltius. ’’Stalls"— t.r., ’’lilves.’’ 

'^0. Jam. ’Tlie emphasis is on this word. Alncos is tiiliiking 
Inrar long he has to wait for the walls of his own city to 
riscw 

18. Sfilonia = "’Tyrian.” Dido cainc from Tyre. 

20. -Voro res o/ilata. ".V strange thing oilhrlng itself." Wo 
slionld say, “the occurrence of .i strungo tiling ’’ It is 
a Latin idiom to use a passive participle with a nonii in 
iigreenieut, instcail of an abstmot snbstnatlvo witli a 

ta. stnpnta. “All things, one by one.” Wo slioidd say, 
“every detail."- 

IS. Et onHne— i.e , “ set out m order." We are to understand 
that the liistory of tlie Trojan war waa represented in 
tapestry or painting on tlie -walls of the toinpic. 

21 Atriilas. Agnincninon and Mcnelaun, wltli wliom Achilles 
qnarrelled concerning the disposal of the captives. This 
is the tlienie of the early books of tlio Iliad, 

Vrianata. Priam, King of Tkoy and father of Hector, 
’Tile {loot refers to hie interview witli Achilles, -when* 
Fnam begged for the body of Ins son. 

ao. Sao pranaia londi. Sua, tlio possessive iironoun of tlKi 


1. Sant tacrimac'remm. Tliis is one of the most beautiful 
lines of poetry over written. Serum refers to men's 
doings nnd sulTetings ; laoriatin, things tliat men do. 

3. Pictura Inunf. Tlio opitliet imphes Uiat it was only a 
picture, nnd therefore could not satisfy the longings 


KEV TO E-VEHCISES. 

(P-S.) 

Ex. §85.— Omnium consensu ad F. Setpioiiem sammum eat 
iiiiperluin delatum. Quibus do suiiiran reruin inter paucos 

quicqiiam cos jierditam spera faverc°; desperatam cnmplom- 
lamquc csso victoiiain ; nobilcs etiam jnvenes qnosdam, 
quorum principcm > L. Mctcllum, ninro ao naves speetpre. nt 
domum transriigiant* ; consilium igltnr advocandnm'de Cf, 
ccnseic. Kegnt consilii rem esse Scipio; andendum dtqiio 
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agendum, non consultandnm ait in lanlo main ci%. Frent 
sccuin c'ctoinplo arinati, qtii solutMu snaut vellont.^ • 

Fergit itc Hcquentibiis in tabcrnacnlum Motelli. et 

sirieto suiter cajiita cnnsnUantinin glndiQ, **E]C inei animi 
fionlontia,'’* inquit, “ut ego rem prr>nositain non desoiam, 
ita iicqiic nHiini niUltcin Ronminnn desen^re itatiar; si seJens 
fcfcllcro, turn me, Jnpiiitcr optIme iiiaxinic, doinnin, fumiliani. 
TcmqitG meam pcssimo Iclo Kflieins. In )ince vcrlia^lj. Mciclle, 
JurcaTposiuIo, (joforlqiie qui .'idcsti^. QuI non juraverit, in Be 
liiinc gladinin KtrJcInm rase sclnt.*' 

Uaud'.socu^ pnvidi, qiiniii si vietorcm Haimibalcin cernerent, 
juraul omno*! etiRtoUiendoaque semet ipsos Sciptoui tiadunU 


XOTJES. 

iTlm idlonmlicirHlorie pnaent In narrative dc.sciiption. 

aCTijj^fo-U'ilin/yWTr. 

3 A cn^o whore the iiifliiitive attraction in nubordinaic 
relatlvo sentences in Oi-alio Ohliqua (referred to in $ 29ffUi>m) 
may be employed, /.'w la uiidcnUioil. 

< Strictly Fhould he pastlonse, irrtn*rtfffCTrnf. Thenae of Uic 
present— whieh ir really the tcn.se the speaker would liavc 
usod— brings the aituatmu more vividly before us; and .luch 
cxocptloiuR to the normal mode of c.\’pres»ioii (vlr., paM tciwH 
of the flubjunoUvo in all sulmtxUnntc clauses In OrtUin 
are very couuuon in the InstoriAim. ah n result of tlielr wish to 
create a invid impression of the scone they are desonldng. 

® Salmni vfUint, without efl5« cvpressc<l. An cxteiihlon of the 
u.s\ul mwlc of expression with “ factitive*’ verbs, os they nre 
atj’led— i.c, verbs containmg the idea of making, whether 
Actually or only in thmight or word : r.f?., lUiim effr/nforem 
creant, mo consnfem nomlnant, etc., uhere the second accusa- 
tive Ifl required in ortler to comploto Uic sense, niid Is irolly a 
pretlieaUiu aiqiomtion. (Similarly, in the fussivc such verbs 
arc of course followed by the nominative * c.|i., Meintor crc.itus 
cat illc, ego eoitsui uomiiintus sum.) In all such coses, Uio con- 
iioctlng iiiflnltlvo fsn is very rarely used. 6o; Mo Mfvunt 
volunt^ mcam salutcin «ci/mni vola 

0 This uns a form of oath orirrent among the Romans (under* 
stand Juro), not'aflbctmg the couhlnietion of the nsit of the 
sontonce, the verbs of wliieh are acemtllngly in Uic future 
indlcativo. OomiMFO the Knghah ^’eo help mo God.” 

? Jurti. The Mtlyuncth*e dtruelly depcuihuit mi jiodvfo with* 
out nl being cxprcaseil, a stirx'iTOl of the eat Ucr indcjieiidcnt use 
(co-oitliimte instead of suliordinate) of the jussive siddniudn'c. 


ihs bello qnnd inm gei cbatiir inopric aptum crat,'8ic niliil certiiis 
estqnain tinnin hoinfnem nobis ennetando rein rcstituissc, sfeut 
Ennius ait Augnr in locum ejua inatigurntiis Q. Fablns Max- 
iimis, niiiis : in cjiudom locum pontifex (nam duo sacerdotia 
, lohult) Servius Stiljdciiis Galba. 

XOTES. 

1 .iMpftus aiul plus arc thus .sdded wlUiout disturbance to ^ 
the iXMistrnetlon of tlie teiniioml phnuK. 

a QuoiL Underetaiid /Him = a ftict for which . .” 

3 Such indeilmte ndjeetives of quantity, magnitude, are 
idiomatically n&cd in Tjoiln with reference to some preceding 
phrase nhidi girci> them the. special and ivirilcnlar force 

♦IVlicre two ndjedives arc thus compared, one of which is 
in the comiKiratlvc, the .second is also, in liaLin, usually in the 
cotn|iarAtlv« degree. 

* Note the Latin use of 8rtf)i demonstrative ad.jcclivcs, where 
wc in English have to express the proi>er name. 


HISTORIC sketches; GENERAL.-VI. 

{Conlinml /mm ji. 13.] 

SWISS INDBPBNDBN'CB. 

One night in Iho .spring dt the yenr 1307, tliirty- 
threo men met in n llold, known to this day, as tlio 
GrillU meadow, on a spot overlooking tiic Swiss 
Inke of the four cantons, and solemnly swore to 
nasort tlio common cause of tlio liberties of tlie 
three cantons, Sohwcitr,, Uri, and Unterwaid, and 
yet “ to do no wrong to the Counts of H.npsburg I " 
These men were but tlio representatives ot thousands 
more, who, accustomed ever since linmnn memory 
rcimrtcd anything ot the history of the country to 
sliaro the freedom of the air tiicy broatliod, were 
moved to tho very bottom of their hearts by the 
appearance ot an oppression whioli threatened to go 
tlie length of enslaving tliom. IVlmt came of their 
vowtiins made will be declared in tliis skctcli ; but. 
lot us first sec what tlio circumstances wore under 







.claim rights of s^rerei^ty there. Tire Emperor 
of Germany claimed a sort of supremacy over it, 
but he did not practically urge it, and the people, 
of whom the majority never, heard of his pretension, 
went on without consulting him or troubling their 
heads about him. But thpugh there was not any 
notual King of Switzerland, the country was in- 
cluded within the kingdom of Arles or Burgundy, 
and the Dukes of Burgundy-^down to Charles the 
Bold— claimed lordship over it, a claim that was 


were found many hundreds of men who never 
bowed the knee save to God. 

Chief among the lay nobles of the country were 
the Counts of Zaliringen, Toggenbnrg, Kyburg, and 
Hapsburg ; while their ecclesiastical rivals in power 
and influence were the Bishop of Coire, the Abbot 
of St. Gall, and the Abbess of Seckingen. Besides 
these, there were many lesser nobles who depended 
on the greater, or professed a sort of informal 
alliance direct to the imperial crown ; but all of 










uicn-nt-arni£, and utterly defeated tlieir enemies 
w-itli dreadful slaughter (November Iti, 1315). 

Tills victory, which lias been called the Marathon 
of Switzerland, secured the independence of the 
three cantons, and attracted, after some delay, the 
contiguous district of liuoerne, which was incor- 
porated with the confederacy. About thirty years 
later Zurich, Glnris, Zug, ahd Berne joined the 
league, and these eight cantons remained till the 
Swiss revolution in 1830 to enjoy privileges and 
oven sovereignty over many of the surrounding 
-districts. Zurich and Berne were .already independ- 
ent and republican in their form of government 
before the formation of the union, hot they scoured 
additional strength not only for the maintenance 
of their existing power, but also for the object 
which they, now proceeded to execute, that of cur- 
tailing tho influence of -the rural nobles. Small 
wars, having this aim in view, were carried on 
betiveen the towns and the nobles, in which the 
latter fared badly, the wisest among them making 


unwise to hurl oneself. Nevertheless, about the 
year 1440 it seemed .good to the despots and auto- 
crats of the day to undertake the destruction of 
the liomc of liberty, as .being too near their own 
dominions to be safe. The princes of 'Western 
Germany formed, an association, which had the 
approval of tlic Emperor, for the purpose of sub- 
jugating Switzerland, and, the Duke of Burgundy 
having declined the use of his army, applied to the 
King of France for help. The King of France was 
only too glad of a pretext for gejting rid of the 
numerous hands of adventurers who filled every one 
of bis cities with uproar, men who were the off- 
scourings and the refuse of the Anglo-French wars. 
He raised a large army, in which all these cut- 
throats were enrolled, and put it under the oom- 
mand of the D.auphin. Away tho Frenoli prince 
marched, and laid siege to Basle before the Swiss 
' knew he was coming. The men of Basic defended 
themselves ns best they could, and sent off mes- 
sengers to the Swiss army for help. Help ciime 
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laid siege to Yverduii. Tlie garri'-on cat tlieir way 
out, and retired to Gran-ion. whither Charles pro- 
ceeded. and liaviiig induced the garri.'-on, after 
a despcrjite ro'-istanec, to offer to '•apitulafe, he 
murdered in cold blood the governor and 200 
of hi.s oilicer.s nlio liad put theniselvc. in his 

Every man in Switzerland tool: np anil's: and 
when, shortly after the liloody deed just recited, 
the Swiss came niion the Bnrgiindi.an army in the 
mountain passe.', near Xi'iieh.itrl. they smote tliem 
hipand thigh to the .shout of ‘•tlninsonl Gransonl" 
so that the splendid army melti'd like .snow olT the 
mountains Charlc-s stndned every iiervelo retrieve 
his loss. Ho priKUired money from Plauders and 
JBrahaid, melted ehnreli bell.s to make .c:innon, and 
hired trnofis from an.' where to assist him ; but it 
was not till many weeks after his defeat that he 
was tible to take the Held, tind then it wa.s to maki' 
a pamblcr'h last desiK'rale.thro'v. In May, l lTfi, he 
laid .solge to Mnrat, the key of lleriie and the door 
to iSwiirorland. He pressinl the garrison so hard 
that they were about to stirrender, when the Swiss 
army eaine to their relief. A furious Ixiltle etisinsl, 
in 'vhieh rivers of blood ivere spilt, and tlie Bur- 
gundian army was utterly tiesiro.visi, for the Swiss 
refused to give ipi:irler. diaries fle'l, and from 
that day forlli aliaiidoned his 'vnrliko iiitontioas 
against lliu cantons. Not tliey tlii-ir.s agaimst liim. 
In Jamiary of the follo'vingjear (M77) they joined 
tho Duke iif Lorraine in resisting an attack 'vliicli 
Clriries wasinakin.g on Ids province, and on tlie'ltli 
of tlmi montli tliey laid Hie .satisfaction of again 
boiiting llieir enemy at the battle of Nmicy. 

In the year 1 1'.tfl tlie indep'iidenee of the Swiss 
cantons was forin.ally reeognised Iw the EmiK-ror. 
and since that lime it was neier iin|M-:ielied till 
Xnpnicon merran tlie conalry, as in- did all olle-r 
countries in Europe, and revolutionised its'instiiii- 
tions. The political ennstitiifioii now in force is 
flmt 'vliich 'vas settled in 18:10. when the lesser 
cantons were admitted to equal rights with the 
greater, and eertaiii inedueval privileges and riis. 
toms wliich snvoureil of inju.stire and ohsoletism 

-sVr;— Ci'S'dt's t'/iiivrei/ /fiV.-rw; rjtTe, Mo-t'rn 
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piinidMix.tnY iN.sTiiucrrox ix the verb. 

BEPOtiK we proceed to treat of nniin.s, wemust..sayn 
few words re.spcctiiig the verb, inasmuch a.swithout 
some knowledge of the verb you will be unable to 


form sentences, as wo intend you should from your 
c.arlical ncqu,ainlanco witli ■ tho Greek gnunmar. 
P;iTls of the verb th-at, to he, arc indispensalile. 
we hero put down sncIi as you will w.ant, together 
witli Hie conc.spon<Iing English, or what is com- 
monly callcil the nieiming.’' 

PAllTS OP THE Vr.KIl tlvai TO BE. 
till!, I am. tl, tlioii art. Te0i, bo tlioii. 

Cirri', he, .she, or iji'. he, siie, or it ferra, let him 

it is. was. he. 

eW, they -arc. iear, tliey were, iirrr, be ye. 

Observe lliat /irvi .'iiid tiV/ boeomo fiTTfr and 
fioiV liofore a word beginning witli a vowel. 

Observe nls-o that tlic Greek irri is the Iiat in e/f, 
and tile Englisli if. 

In Hie Greek language verbs have three voirc.S| 
wlicroas in Isitin mid in Englisli verbs have only 
two. Jf in Englisli I say 7 f/riir, I pxprc.ss myself 
ill what is called “the active voice''; bill if I say 
y am ifriteh, 1 expriva myself in what is tenned 
“Hie paissi'-c voice.” Tiiesc two voices exist in 
Greek thus— • 

Jrihr. rnwlis. 

Twii-Ttv, 1 Strike. t^ttoucu, I am sfrnok. 

Here you observe that Hie ])!is.sive is made hv 
adding to the stem tiott- the sulli.v -opai instead of 
the letter by which tins first iser.son .singular of 
Hie active is formed. 

Tile Greeks liave a third voice. In Hie present 
tense Hiis voice is not distingiiLshciV in form from 
Hie t«ssivc; being tlie same word TihrTogei. In 
.significalion, however, Hie tliird voice differs from 
the active and tlie ivissive. Tliis lliird voice, tinder 
tlie name of the miitillr roiee, deimlc.s a rellcx 
nctimi, tiiat i.s, an action which turns Iiack on tlie 
ngenl or actor, as tisttoubi, / brat inyfetf. 

Commit tlioroiiglily to memory tlib talile of 
$ov\tva, 1 adriv, vvliicli cont.niiis siicli jsirt- of 
the verb as you .are likcl.v to vviinl in learning to 
fonn the nouns, the adject ives, etc. 


iNWCATiVE SIcion. 


/•rv-'-nf .trtiif. 

S. 1. ^ovAri-ft'. I advise. 

2. BiieAri''-rcT. Hioil ail- 

3. /Joi'Ari'sfi, lie nd- 

P. 1. fls'AtB-optr.vvc.ad- 

2. eou\ti-€T(, you ad- 
vise. 


rrtvnr jvtouv. 
PmMi-ofitu, 1 am ad- 

eovAfi!-;;. or -tl. tiioii art 
advised 

/5<ivAti''-tTm, lie is .ad- 
Piv\fv-6nfBa. we .are ad- 
/3i>i>Atil-tirSr, you are ad- 


3. PovKfv-oun (i’),thoy BueAf il-eiTiii, thc.v arc ad- 
advise. vised. 



The middle .ciguincatiou is sometimes best ren- 
dered by another word; thus, instead of saying, 
I adrhe mj/setf, we may say, I eungult, or X tahe 


aifrit 


Observe how these several changes in the ter-> 
minations arc produced. The stem, or jjeniianent 
form of the word, is Pov\tv-. To PovXtu-, the endings. 
•a, -eii, -ei, -ofitv, -fvt, -ouiri, arc added, according to 
the person and number yon may wish to form. Tl>u«, 
to form the infinitive notivo, corresponding without 
English to arlrisc. yon add -«>< to flouX«u-,and so pro- 
duce /3ot>\<u-«ii’. If you wish to put into Greek our 
■ adrisc then, you add -e to J3au\<u-, and so produce 
diiKfvf, the second person singuliu: of the impera- 
tive mood.' You proceed in the same way with any • 
other verb. In order to make tlio matter clear, we 
put the endings here apart from any verb: — ' 


PERSOX-ESDlh'GS. 
iNDICATn'E JIOOD. 

( Aefitt. E’irilUh, Sign. Ft 


«r/ they 

iMrEKATivi: Mood. 
thou 


IirrixiTivE Mood. 




* Vocabulary.* 

"Ayav, too much. Vpatpu, I write. 

’A«', alw.nys (EnsUsh Aiukw, I pursue, strive. 

aye). Ei, if. 

'AKrfiiia, I speak the 'Eire/iai, I follow (mitJt 
trntli. da(ire) (middk voice). 

' ’AvSpeim, bravely. 'Efffliu, I eat, consume. . 

‘Apurrevo. I am the best, 'Exio, I have ; e;c«, flrifi , 
I excel. an adverb, it is ; as tS 


bUrpiut, moderately. SirriiSu, I hasten, strive 

nUiQritJi imperative, .after. 

Xatia ne), not. do not. ^£ya,IlicelXatinIagio}. 
‘OSiipo/iu, I complain, be- Xulpu. I rejoice, 
wail. Vcyif, I blame, 

E.vercise 1. 

' Translate into English ; — 

1. •Afl 4X^9tue. 2. Xalperv. 3. “Ettov. 4. Ml) 
iSiptoBe, 3. ‘HSiaif Ptoreuip. G. KoAus traiSeiopai. 
7. KaASs ypi^fts. 8. Ei. KaxSs ypaipeis, 9. 

Sa-rvSei. 10. 'AvSpfims pixtreu. 11, Ei KoXaKtilTC, 
ovK'aAuOrvcTc. 12. Ei KoXoKtias, ou unrTCtp. 18. 
tevyopgp, 14. Ei (pciyopev, SiHKoptOa. 16. Kaxia 
ijttiytTt. 16. Ei fiXaptiert, y^iyeoBe. 17. Ei ivSpeiaf 
flaupifrirfie. 18 Ei KoXaKtJovoiv, ouK &Xn- 
BgvPWtv. 10. Ou KaX&s fx«' ptiyav. 20. KnAcSr 
fx*t bvBpdas pix^oBai. 21. Ei SiiiKp, fKuyr. 22. 
'AvSptlut pdxou. 23. Ei dXaxtiovei, i)770UTai. 24. 
Ei aAij^e^ris, vuming. 23. ‘Atl ipurTtierf. 2G. M*t- 
pife't 7<r9i< sal ir'ue ko! ira7fe. 

Exercise 2. 

Translate into Greek — 

1. I speak the truth. 2. Thou speakest the truth. 
S. He speaks the truth. 4. We speak the truth. 
3. You speak the truth. 0. They speak the truth. 
7. If I spc.ak the truth, I am belic\cd. 8. Do not 
fight. 9. They fight. 10. Follow ye. 11. Thou 
foUowest. 12. Yc follow. 13. He plays. 14. They 
Ay. 15. If they flee, they are pursued. 16. I am . 
admired. 17. Tlicy arc admired. 18. If they are 
idle, they arc not admired. 19. It is well to fight 
bravely. 20. He eats and drinks moderately. 21. 
Tliey do not hasten. 22. It thou fi.attcrest, thou 
art not admired. 23. He writes well. 24. They 
write badly. 25. It is well to ho always the best. 
26. You live moderately. 27. They cat too much. 

We will now give j'on sorae’direotions as to these 
exercises. First, then, you must repeat each word 
in the vocabulary until yon have inipicssed it in- 
delibly upon your memory. Then proceed, with 
the aid thus gained, to translate tlie Greek sentences 
into English, and put the English words into their 
corresponding Greek words, pa> ing due regard to 
odd or pattern ; ‘ 

In translating 
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tliat is, if yon are translating from Greek into 
English, consult the exercise given iii English, 
finding the example most like the one you have to 
translate ; and if yon are translating from English 
into Greek, then in the same w.iy consnlt the exer- 
cise given in Greek. _ Do not be in haste to advance, 
bat bo very careful to do everything thoroughly ; 
make every first step sure before yon attempt to 
take a second stop. Bear in mind the Latin pro- 
verb “fe.stlna lentc,” liaitten sUtviy; .in English, 
•‘slow .and steady wins the race.” Don’t be con- 
tent wifli writing an exercise once: write it again 
and again ; and when you tliink yon have made it 
quite correct, then commit it to memory. 

Greek "is a language in which compounds are 
readily and copiously formed. It may, in conse- 
quence, be acquired with comparative case, pro- 
vided the student is trained in the formation of 
the compounds. 'J’lie necessary instructions wo shall 
•endeavour to impart. With thi s view we .shall supply 
lists of words etymologically connected with those 
which arc given in the votaibulary. A knowledge 
of one word will tlius become to the learner aknow- 
lodge of several. Lot us take, as an instance, the 
verb the present tense of which stands 

above. BovAciiai, J advise, comes from fiovKi), advice 
or counsel ; 0ov\ii loads to Pov\tta. the dignity or 
office of a counsellor; tlionoe wc derive fiovKtutr, 
a- coiinoil-liouse ; /3oiSAev/ia, o determination; fiov 
\tvTiis, a counsellor; ffovSityopeu, to sjirah in a 
council; hc.<:idcs other terms. Tlic-Ke wonls are 
again modified in moaning, ns well as multiplied 
by means of prepositions; e.g.,in combination with 
<riv, Kith, fjoux-q forms another set of terms, .as erw^- 
0o6Keuna, a resolution ; trugpov\(v<rts, the eommuni- 
catiou of a, resolution; av/ipov^furtis, a Joint coun- 
sclior ; <rvii$oti\t6ie, I give eounscl ; irii/iBauAor, a 
senator. It would be easy to o.xtend this list. But 
witliout going furtlior, hero are cloven wonls con- 
nected in origin, form, and meaning with one word. 
When, then, you know tliat one, you liave a key to 
all the rest. With a few roots, you thus see, you 
would soon become master of a copious vocabulary ; 
and ns the roots of the language are not nnmerons, 
the acquisition of it, when rightly studied, Is by no 
means a very difiicult task. 

N.B.— The roots will be printed in capitals. Let 
the Etyraologic.al Vocabulaiy, no less than the 
above Vocabulary for the Exorcises, be_ thoroughly 
committed to memory. 

ETyjIOLOGIOAL VoOABUbAKY. ' * 
AAHGHS, true. ’AXqScumr, truthfulness. 

. ’AXq9tt!<0, I am true. ’AXqSiwAoyia. tfuth- 

truth. spe.aking. 


'PiKtfiioos, true; genuine. ' 

'AXtiBigmiris,!! true sooth- 
sayer. . 

'APISTOS, best. 

*Apurrewa, I am best or 

’Apiuro^iiqr, of best 

’ Apta-r6imvris, the best 
sootlisaycr. 

*A/ii(rr<iXfli'os, an exccUeiit 
labourer. 

‘Apurrarixovs, an excel- 
lent aiti.st. 

’Apumuparla, govern- 
ment of the best, aris- 

Bl'02, life. 


Biot.e^u!, I live. ‘ 

Biao-o-iias, life-saving. 
Biorcia, tlio art of life. ’ 
Bto<p0opla, a destruction 
of life. ^ • 

BiiSis, I am alive. 

BiuTiKiir, serviceable to 
life. 

rPAM, I engrave, write. , 
Tpa^, a writing. 

Tpaips'ov, a wvitiiig tool. 
rpocjiEiis, a writer. 
rpa^iKiis, pertaining ,to 
writing. 

Tpiiiiia, a written letter. 

' VpafipjiTaa, tlic art of 
writing. 


In the word oArtOwoKoyta, friUh-sjieahing, there 
aro two oonqiound.s, namely, iAdiBivos from 
and \iyos : A6yos means spoccli, a word. ‘AAitOivo- 
Aoyla is then a compound word, resembling in form 
as well’ as import, tliis Icnii which wo coin for the 
purpose of ilhistration, n.amoly, tmth-sfcaiiing.. 
Take' another instance from our own language, 
Aristocracy is made up of Spioros, hest, and Kpartw, , 
J rule, and so signilics, not Vest government, but the 
gorernment of the Vest. 

Yon cannot obf.ain all the informal ion contained 
in the Etymological Vocabnlary nntil you know 
the second word whicli enters into combinntion 
wifli each separate root. We shall therefore supply 
these second tcmi-s togellior with their signidca- 


Secosdajiy Compoxekts. 

Kparoi, strength. TfXi’n, art. 

AiStiis, speech. • ’tdopi, destruction. 

a diviner, a fore- I bring, into exist- 
tellcr. oiioc. 


ndnir, labour. 


Ohs . — Note that the pronoun is implied in the 
verb, and couscqucntly you do not need a separate 
pronoun in translating. Tims ypd^u is I write; 
involving the pronoun J, as well as the verb n-ritc: 
So ypd^et is he WTitc.s, and ypdpopLcu is sre write. 


GENERAI, REMABK.S OX THE XOUX. THE ADJEC- 
TIVE. AXD THE PKEPO.SITIOXS.— THE DEFIXITE 
ARTICLE. 

GEXDEB. 

Nouns or Substantives .are names of objects or 
things wliich exist in space or in tlie mind. There 
are, in Greek, tliree genders ; the masculine, to 
denote the male sex ; the feminine, to denote the 
female sex; and the neuter (Latin neuter, neither'), 
to denote objects which aro neither malcnor female. 


• 1. Ot the masevlhte gender are the names of male 
beings, of winds, of montlis, and of most rivers, 
as : — n^cCruv, Plato ; Zr^vpot, the west wind : 'Eira- 
rotiBaiiv, the month Hecatombteon ; Evpa-rar. the 
river liurotas. 

2. Ofthe/ij»if/!fHe //cnrferarc the names ot female 
beings, of trees, of lands, of islands, and of most 
cities, as: — Krfpq, a, girl;. Spur, an oak: ’ApaoSm. 
Arcadia ; AeVjSos, Lesbos ; Ko\o<p<lv, Colophon. 

3. Of the neuter gender are the names of fruits, 
the diminutive in ov. the names of the letters of the 
alphabet, the infinitives, all words not declinable 
in the singular and the plural, and every word used 
merely ns the sign of a sound. 

fl., Of the common gender are personal nouns 
which, ' like our child, may bo applied to male or 
female ; thus, @ti!s may bo sometimes used of a 
' male or female divinity, and so be rendered either 
god or goddeso 

This “common gender” is a grammatical phrase 
used to denote such nouns ns are common to both 
males and females ; that is, arc sometimes mascu- 
line and sometimes feminine. 

In Greek grammar it is usual to employ the 
definite article in order to indicate the gender. 
The definite article, nominative singular, is i, n, ri, 
the ; S is maseiiliTin. ri feminine, nnd nmiter : A. 


ing change in scn.se. is said to be inflected. Such 
inflections or variations in the endings of nouns are 
termed cases. There arc in Greek five cases, 
namely — 

1. The Xominatirc. tlie case of the subject ; ns. 
6 xaritp ypdibei. the father writes. 

2. The Genitire, the case indicative of origin, 
whence; as, i rov xarpbr viis, tha fathcr'o son. 

3. The Satire, the case indiwitivc of the person 
or thing more remotely concerned, nnd of the ifiaoe, 
manner, and instrument; as, vy toC xoTpbi via, to 
the father’s eon. 

4. The Aceusatire. the case of the object, or 
whither; as, 6 xotJ/p rhr vtir ayanf. the father 
loves the son. 

5. The Vocative, the case of invocation, or direct 
address; as, dydxs.xitTepiTbi' w’br./atlicr, love thy son 

In Greek there is no ablative case ; the functions 
of the ablative case arc discharged partly by the 
dative, and partly by the genitive. The nomiuatit e 
and the vocative arc called recti, direct ; the other 
cases are called obliqui, indirect. 

Sabst.antivcs and adjectives of the neuter gender 
have the nominative, the accusative, and the voca- 
tive alike, in- the singular, the plural, and the dual 

The dual has only two cnsc-endings ; one for the 
nominative, accusative, and vocative, the othei for 
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Gcri. -a-r rav ruv of the. 

Hat. ToU Ta 7 s ToU to or by the. 

Aec. THUS Toi TE the. 

Dual- 
's am. Ace. Tw . (to) ' T<o the. 

Gen. Eat. Tori' (toij') toTv of or to the. 

Tltere is no form for the vocatire’; S, which is 
commonly usetl, is an intorjection. The way to 
learn tlje article (as‘ well as the adjective) is to 
repeat .thCj parts fust perpendicularly, i, too. t«. 
T((o,_cto., and then horizontally, as 6, ij, -o, until 
you'are perfectly familiar with the whole. When 
j-ou think you have mastered the task, examine 
yourself by asking. What is, the accusative singular, 
feminine gender 1 Wliat is' the nominative pluritl, 
inasculino gender 7 etc. ; and when you liave given 
an answer from memory alone, consult the book to 
ascertain whether you are correct. Finally, write 
out the article in .full from memory. Indeed, spare 
no pains to make yourself master of the article. 
There is'a'speoial reason for this advice, since the 
terminations of the article are, in the main, the same 
as the terminations of the noun and the adjective. 


ELEOTHIOITY.— V. • 

[Cnu(iiiii«t/rom p. 18.) 

rniM-AHV DATTEBIES— CIiASSES IH. AlTD IV. 
THE LECL'tSCHE — THE AGGLOMEBATB — THE 
DAltlELL — THE MISOTTO — PLEJUKG’S STAKD- 
AKD DANIELL— CLAKK’S STAEDABD CBM,. 

The Leclanch£ CelL — The form in which this cell is 
usually made up is illustrated'in Fig. 13. The outer 
vessel consists of a square-bottomed glass jar, the 


which i« placed in a l>orou^ pot and .surrounded with 
a mixture uf ii’.’ngnne'edio-xidc and carbon in equal 
parts. The manganese dioxide acts as the depolar- 
ising agent, and is the one solid substance which is 


in general nse for 
tliL- purpose. The 
porous jmt is used 
for the sole pur- 
pose of keei>ing 
the negative ele- 
ment surrounded 
with the mechan- 
ical mixture of 
manganese and 
carbon, and in 
some forms of the 
cell this pot i» 
omitted. 

Drawn zinc of 
about lialf an inch 
in diameter is the 
best kind to use 
for the positive 
element Cast rinc 



is crystalline in stmeturo. very brittle, very porous, 
and invariably contains a largo number of im- 
purities ; it is consumed very irregularly during 
the working of the cell Rolled zinc is far less 
porons ; it is not, however, nniformly attacked by 
the liquid, as may be seen by small scales forming 
on its surface. Rolled zinc is much better than 


cast, but Is inferior to ditiwn zinc, which is much 
more homogeneous than either. Where the zinc 
is irregularly consumed, non-conducting crystals 
form on the roughened surface, which decrease the 
effective surface of the zinc and increase the 


resistance of the cell. 


It is not customary to amalgamate the zinc rods ; 
but though this precaution may not be necessary' 
where the best drawn zinc is used, it is undoubtedly 
advisable to amalgamate the zincs usually sold with 
Lcclanchg cells ; these zincs are seldom drawn, and 
though they are not attacked by the liquid when 
the cell is not working, still the}' are irregularlv 
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, crystals of oxychloride of zinc which are formed blocks, one of which is placed at each side of the 
by the working of the cell, and which deport on carbon plate, and the whole strapped together by 
the zinc rods ; a saturated solntion, however, dis- two rubber bands ; this arrangement is shown in 
.solves them readily and keeps the zincs clean. On Fig. 14, which also shows the manner in which the 
the otberhand.if toomuchsal-ammoniacispresent, zino rod is prevented from touching the block-by 


:h considerably 
The cell should 
ith tliis liquid, 
m a mechanical 


should it be allowed to come into contact with the , 
zinc — a couple of rubber rings on, the zinc will 
effectually prevent this. 

The space round .the negative element is tightly 
packed with a mixture of manganese peroxide and 
carbon. The best manganese to use for this pur- 
pose is tlint known ns the needle variety ; it is crys- 
talline in struoturo, presents a silky appearance, is 
•extremely hard, and has a comparatively low resist- 
ance. In order to make the mixture, the manganese 
should be crushed, and all the powdered portion 
removed, leaving only that which is in a fine granu- 
lar state; this should then be nii.xed with an equal 
amount of granular carbon, and the mixture thus 
obtained 'should bo forced tightly into the vacant 
' space in the porous pot. The grains of carbon may 
' ,be much largei- than those of the manganese, but 
no powdered material should on any accormt be 
used Both the manganese and tlie carbon are 
better conduotoi-s than the liquid which fills all the 
spaces between them, and for this reason the mix- 
ture should be as tightly packed as possible, so as 
to fill the space with good instead of bad condnet- 


ture. The gum is 
added in order to 
bind the whole to- 
gether into a com- 
pact mass. This 
mixture is heated 
to aliofit 100° Cent., 
and then subjected- . 
to -hydraulic pres- 
sure, with the result _ 

'that slabs of any 
desired • size and 
shape can be easily 
obtained. Tho re-, 
sistance of this type n._AoojLOJimAiE LneLASCHfi. 
is less than that of 

the ordinary form, and its E.ti.f. is the same — 
about 1-45 at starting. 

For a short time the Leclanchc cell can send n 
fairly strong current, .but it quickly polarises, and 
its £.a[.F. conseqiiontly falls : if the cell bo allowetl 
to rest for a time, and again tested, it will be found' 
to hav-e regained Its original E.M.F. The explanation 
of tins phenomenon is that the negative element 







electric bells, and there is no other cell that would 
do the v,-ork as well. 

Cl.vss IV. 

CELLS IS WHICH POLAI11S.4TIOS IS mEVESTED 
BY ELECTBO-CllEMICAL MEAXS. 


No polarisation occurs in any of the cells belong- 
ing to this class provided they are in fiur working 



Fig. I j.— Daxieu's Cell. 

condition. In every case the negative element is 


comes into contact with the solution of sulphate of 
copper. Befcrcnce to the table of heat-values shows 
that hydrogen has a higher heat-value than coppei. 
aud therefore it will displace the copper in the 
solution of sulphate of copper, and form sulphuric 
acid, whilst copper is set free. The copper thus 
set free is deposited in a finely divided stnte on the 
copper plate. The complete action which occurs 
may be expressed in chemical language thus : — 

Zn + HijSOj -h CuSO^ + Cu 
Ziuf. Sulplmrie acM. StiljM/e cf Coiiinr. Cnpper, 

= ZnSOi -h H2SO4 -h 2 Cu 

, Siityhatct/ZIKC. Sttlphiinc acul. Collier. 

All these changes take place simultaneously with 
the generation of the current, and it is not nooossaiy 
tliat the negative element should in the first instance 
consist of copper ; in some forms of the Daniell cell 
the negative element originally consists of lead — 
which is much cheaper th.nn copper— but after the 
cell has been working for n short time this lend be- 
comes completely covered with a thin coating of 
copper, as explained by the above reaction, and 
from that moment forward it behaves exactly as if 
it consisted entirely of that substance. 

Both solutions are continually undergoing a 
change in density — the sulphurio acid being con- 
verted into sulphate of zinc at the same time that 
tlic sulpliate of copper is being converted into snl- 





THE NEW POPULAE EDUCATOR. 


8-t 

useful one than that known as the Minotto. It is 
, illustrated in Pigr. 1C. - 

The containing vessel JJ consists of 'a highly 
vitrified earthenware jar. Tlie materials used are 
the same as those in the DanieU already describe'd, 
but their ar- 
rangement is 
different. The 
negative ele- 
ment consists 
either of a 
thin coppei 
disc, or a dal 
spiral of cop- 
per wire ; in 
either case it 
rests on the 
bottom of tlic 
jar; it is 
marked o,nnd 
is attached to' 
a tliorougbly 
insulated cop- Fig. lo .— tkc Misotto Cr.u. 

perwirewliioh. 

may be seen passing up through the other con- 
stituents and hanging over the side of the jar. 
Besting on this disc or spiral is a layer of crystals 
of sulphate of copper, marked os, and above this is 
a xneoe of canvas, marked c. On this canvas is placed 
a thick layer of sawdust a, and on this rests a sub- 
stantial zinc disc z, the two being separated by the 
, piece of canvas o. To the zinc disc is attached the 
terminal b. A little water. or snipbate of zinc is 
now poiu-od in, so as to thoroughly moisten the 
sawdust, and the cell is complete. 

CONSTRUCTION OF CLARK’S .STANDARD 
CELL. 

{The folio wt tiff (Tie the ojJtcUil instnretions itsuai hy the Board of 
Trade, 1898.) 

“DBPIItITION OP THE CBM,. 

“ The cell consists of zinc and mercury in a 
saturated solution of zinc sulphate and mercurous 
sulphate in water, prepared with merenrons sul- 
phate in excess, and is conveniently contained in a 
cylindrical glass vessel. 

“PREPABATION OP THE MATERIALS. 

“ 1 The Merctiri/. — To secure purity it ^ould be 
first treated with acid in the usual manner, and 
snbsc<xuently distilled in vacuo. 

“2. The Zlne . — Take a portion of a rod of pure 
redistilled zinc, solder to one end a piece of cox>per 
wire, clean the whole with glass paper or a steel 
burnisher, carefully removing any loose pieces of 
the zinc. Just before making up the cell dip the 


zinc into dilute sulphnrio acid, wash with distilled 
vmter, and dry with a clean cloth or filter paper. 

"3. The Sfercurons Sulphate . — Take mercurous 
sulphate, purchased as pure, mix with a small 
quantity of pure mercury, and wash' it thoroughly 
with cold distilled water by agitation in a bottle ; 
drain off the water, and repeat the process at least 
twice. After the last washing drain off as much of 
the water ns possible. 

“4. TIte Zinc Sulphate Solution Prepare a nuKfra? 


U Platinum wire 



I^ig. 17.— CiiWs Stak'bard Cell. 


saturated solution of 'pure (“ pure re-crystallised ”) 
'zinc sulphate 'by mixing inti finsk distilled water 
with nearly twice its weight of ciystals of pure zinc, 
sulphate, and adding zinc oxide in the proportion 
of about 2 per cent, by ’weight of the zinc sulphate 
ciystals to neutralise any free acid. The crystals 
should be dissolved 'with the aid of gentle heat, 
but -the temperature to which ' the solution is 
raised shpnid not exceed 30° C. Mercurous sul- 
phate treated as described in 3 should be added in 
the proportion of about 12 per cent, by weight of 
the rihe sulphate crystals to neutralise any free zinc 
oxide leiu'aining, and the solution filtered, while 
still warm, into a stock bottle. Crystals should 
form as it cools. 

“5. The Merenrona Sulphate and Zinc Sulphate 
Paste . — ^Mix the washed mercurous sulphate with 
the zinc sulphate solution, adding sufficient ciystals 
of-ranc sulphate from the stock bottle to ensure' 
saturation, and a small quantity of pure mercury. 

Shake 'these up well together to form a paste of the 

consistence of cream. Heat the -paste, but not 
above a temperature of 30° C. Keep the paste for 
an hour at this temperature, agitating it from time 
to time, then allow it to cool ; continue to shake in 





deep. Elaoo the moroery in the bottom of this 
tube, filling it to 
a depth of say 0 5 
oni. Cat a cork 
about 0 Scm.thick 
to fit the tube ; at 
one side of the 
cork boie a hole 
through • which 
the zino rod can 
pass tightly; at 
the other side 
bore another hole 
for the glass tube 
which covers the 
platinum wire ; at 
the edge of the 
cork cut a nick 
through which 
the air can pass when the cork is pushed into 
the tube. "Wash the cork thoroughly with warm 
water, and leave it to soak ‘in water for some 
hours before use. Pass the zino, rod about 1 cm. 
tlirough the cork. 



The Znie Sulphate Solution The object to be 

attained is the preparation of a neutral solution of 
pure zinc sulphate saturated with ZUSO4, 7H„0. 

" AX temperatures above 30° C. the zinc sulphate 
may crystallise out in another form ; to avoid this 
30° C. should be the upper limit of temperatuie. 
At this temperature water will dissolve} about 1-i) 
times its wo^lit of tlic crystals. If any of the 
crystals put in remain undissolved they will be 
removed by the filtration. 

" The zino sulphate should be free from iron, and 
should be tested before use with sulphocyanide of 
potassium to ascertain that this condition is satis- 
fied. If an appreciable amount o^ iron is present 
it should be removed by tlie method given in the 
instructions for setting np Clark’s cells issued from 
the Physical Technical Institute of Berlin (Zeit- 
sebrift ffir Instrumentenkunde, 1S93, Heft 6). 

“ The amount of zino oxide required depends on 
the acidify of the solution, hut 3 per cent, will, in 
all cases which will arise in practice with reason- 
ably good zino sulphate, be ample. Another rule 
would he to add the zinc oxide gradually until the 
solntion became slightly milky. The solution when 
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of any mercuric sulphate which is often present as 
an impurity. 

“ Mercuric sulphate decomposes in the presence of 
water into an acid and a basic sulphate. Thelattcr 

is. a yellow substance — tarpeth mineral — ^practically 
insoluble, in water;, its presence at any rate in 
moderate quantities has no effect on the cell. If, 
howercr, it is formed the acid sulphate is formed 
also. This is soluble in water and the acid pro- 
duced affects the electro-motive force. The object 
of the washings is to dissolve and remove .this acid 
sulphate, and for this purpose the three washings' 
described in the Specification will in nearly all 
oases suffice. If, however, a great deal of the 
turpeth mineral is formed it shows, tba^ there is a 
great deal of the acid sulphate present, and it will 
then be wiser to obtain a fresli sample of mercurous 

. sulphate rather than to try by repeated washings 
to get rid of all the acid. 

“ The free meronry helps in the process of remov- 
ing the acid, for the acid merourio sulphate attacks 

it, forming mercurous sulphate and acid which is 

washed away. ' 

“ Fare mercurous sulphate, when quite free from 
acid, shows on repeated washings a faint primrose 
tinge, whioli is due to the formation of a basic 
mercurous salt, and is distinct. from the turpeth 
mineral or basic mercurous sulphate. The appear- 
ance of this priturose tint may be taken as an indl- • 
cation of the fact that all the acid has been removed, 
and the washing may with advantage be continued 
till this primrose ■ tint appears. Should large 
quantities of this basic mercurous salt be formed, 
the sulphate should be treated as described in 
the directions already quoted (Zeitschrift ffir 
Instrnmentenkunde, 1893, Heft B). 

“The cell may be sealed in a more permanent 
manner by coating the marine glue, when it is set, 
with a solution of sodium silicate and leaving it to 
harden. 

“ If the sides of the test tube above the cork be 
soiled by the introduction of the paste, the marine 
glue does not adhere to the glos^; the liqnid in 
the cell rises by capillary action between the glue 
and the glass, and may damage the cell. 

“ The form of the vessel coutaiuing the oell-may be 
varied. In the H form (Fig. 18) devised by Lord 
Rayleigh, and modified by Dr. Kalile, the zino is 
; replaced by an amalgam of 10 parts by weight of 
zinc to 90 of mercury. The other materials should 
be prepared as already described. Contact is made 
with the amalgam in one leg of the cell, and with 
the mercury in the other, by means of platinum 
wires sealed through the glass.” 

•' ■ For ordinary form 'of the cell eee Fig. 17. 

■ AVhen this cell has been-made for, a few weeks. 


its B.M.F. becomes remarkably constant, and will 
remain so for years ; it has the value 1-434: at a 
temperature of 13° Cent., but it changes with, 
ciianges of temperature. At any other temperature 
its value is given by the formula 

E.M.F. = 1-434 [1 - 0-00077(f - 15°)] 
where i is' the new temperature. 

This cell is not suitable for sending a cuirent of 
any axipreciablc strength ; it should not be used to 

send a current tiunngh a smaller resistanoe than 

1.000 ohms, and if it is made to do so it wiU soon 
pohirise, and its E.M.P. will falL 


BOTANY.— XVI. 

[CbiKimed/rom p. 38.1 

BICOryLEDONES— D1SCIFU>B2E (oaKisved)— 
CALY.CIFLORa!. ' 

The ^alitmineie are a smoll gionp.of snccnlent 
and usually annual herbs, mostly belonging 'to the 
genus ImxiaHens. They, have jnonosymmAric 
-flowers with petaloid sepals, of which the .pos- • 
terior one is a large spur,, whilst the two anterior 
ones are sometimes absent. The five petals appear 
as three, the two posterior on.es adhering to the 
two lateral ones, and the anterior being mudi 
huger. The five anthers are coherent, and the five . 
superposed carpels cohere .into a , five-chambered 
ovary which forms • a looulioidal capsule, with 
numeious seeds in each, chamber.. This capsule 
when ripe splits elastically, . the , val-ves- coiling 
away from the placentas, and projecting, the seeds 
to a distance,- whence the- name Impatiens and 
the specific name of I. Noli.^)e-ttmgere (Touch-me- 
not), the one British species. ■ « 

The TropcooXea are an American group of herbs. 
The genus Tropeeolum, which is mainly Peruvian, 
in- some species ]wndnces tubers. Its leaves are 
commonly peltate ; its' flowers, ■ monosymmetric, 
with a spur to the 'calyx ; its petals, yellow, 
orange, or red, and. often fringed; its 'stamens, 
eight in -number,- and its gynicceum, of three 
one-seeded fleshy carpels forming a regma. Some 
species— such as 2'. adumyam, the canary-creeper— - 
dimb by twisting their petioles round a support. 
The whole plant has a pungent taste, -identical 
■with tliat-of cress, so that in the- sixteenth ■ 
century • it was named Nasturtium, ■ a name 
.restricted by Linnsens t-r the Cruciferous 'genus to 
which the water-cress belongs. The same botanist ^ 
gave -this group their rrame, the- shield-shaped 
leaves and hdmet-liko flowers suggesting a Greek 
trophy. The unripe fruits -are pickled as a sub- 
stitute for capers. IdmnmtKes Davglasil, a garden 




The flowers an? peutaincrous, mostly poljwnmietnT'. 
iliplo- 01 triplo-stoaionoiis, with the ovaiy raised 
on a {lynophore di-' 
latcd below into a 
irlandtilar hypo- 
'^yiioub disk. 

Closelj' related to 
the mcs are the 
Aiirantiaccip. or 
Orange tribe, 
shrubby plants, na- 
tives of tropical 
Asia, with oil-glands 
on the bark. Icave.s, 
sepals, petals, fila- 
ments, and eplcarp. 

The leaves are ever- 
green and com- 
pound, with their 
petioles often 
winged, either re- 
duced to the ter- 
minal.Ieaflct, whicli 
has a distinct articulation at its base in addi- 
tion to that at the base of the petiole, or 
temate, ns in Clioityn. The stamens are originally 
five in number, but are variously branched (poly- 
.ndelpbons), and sometimes all united below (mon- 
ndelphous). The gj-naieeum usually consists of 



s. with cglandular leaves. Tbeir 
well-developed disk and moii- 
adelplions stamens. 
■Eeveral invaluable 
timber-trces,such as 
crab-wood (Carapa), 
satin- wood, fiomthe 
Bahamas QCfiloro- 
ryton Strictenia), 
toon or Moulmciu 
cedar (^Ccdrela 
Toona'}, Honduras 
cedar, used for 
cigar-hoses, natural 
liistory cabinets, etc. 
(6'. vdnrafa'), Afri- 
can oak {Swldenia 
xoncyalensie), and, 
above all, mahoga ny 
{S. Mahagoni'), na- 
tive to tropical 
America — belong to 
this group. 

The only natural order of importance in the 
cohort Olacalet is the Ilieinea or Aquifeliaoea, 
the holly tribe; These are, evergreen trees, with 
petiolate, shining, coriaceous, simple leaves ; small, 
polysymmctric. white or greenish flowers, which are 
often uniscsual ; a persistent cal5'S and a superior 
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cymes of smnll flowers, n wcll-dovelopcfl disk, 
perigynons insertion, nnd nn nril to tlio seeds. Onr 
only British species, the spindle-tree {Jiuongtni* 
eunij/(ct(s)i'\\ns a pink loculicidal capsule containing 
font seeds with scarlet aril-s. ^ 

The Ithamncif, or Iinoklliom family, .are trees 
.and shrubs, .often .sjiinouu. with simple, usually' 
stipulate, Icavc.s, an<l small grcnni-sli flowers vrith 
valraito n;.stiv;ition. The htamnns are opposite the 
petals, Ijolh being jreritrjamns. The luirk nnd fniit 
contain a bitter iwinciple, nnd several species fnmlsl^ 
green dyes. Ithamvnx J-'rangnlo, the alder-bnck- 
thorn or bern’-bearing alder (Fig- t.1), furnishes 
the best gniipowtler charcoal. 

The -Imjirlii/etr, or T'ifariye, .arc a small group of 
■ climbing shrubs, having in several cases some of 
their hranche.a converted into blanched tendrils, 
palmate or palinatcly lolxid leaves, vnlvntc assliva- 
tion, stamens oppo-itc the js-tnls, a hypogynotis 
disk, nnd the fruit a nnculano. They inltnhit all 
the iniortropical region, nnd csiiocinlly that of 
Asia. Beyond tl>e tropics they aro rarn,' more 
especially south of tlio 'I'ropio of Capricorn. None 
aro round indigenous to Unrojio ; ami if wild vines 
aro found in t he fore-ts of this .continent, the plants 
•are to be rogtirdcd tis haring csc.apcd from cultiva- 
tion. The grtipr-\ine ( VUh nni/rm) is struct urnlly 
interesting, from its tendiils often hearing com- 
pound tacpini’s of flowers (Fig. -10, Vol. III., p. 200), 
nnd its petnls coluaingat their tip.s nnd fnilitig in 
n little star as tlio flower n]ions. The trnc conntiy 
of the line seems to hi- Mingrclin and Georgia, be- 
tween the mountains of the Caucasus, Ararat, and 
Taurus. The most, ancient tnaditions mention the 
vine ns having been inado use of by man ; and it is 
now cultivated wherever the mean snmiiicr leinjifr- 
atnre is not, below (Hi® Fain. llcsidc.s the use of its 
fresh fruit for dessert and for fermentation into 
wine, largo quimtitie.s of certain raiicties arc dried 
as currants and raisins. The North American 
genus Attijirlopnia, the Virginian creeper, the tend- 
rils'of which enlarge at •tlieir ]K>ints, and the troji- 
icnl Chsitf difcolor, arc valued ganlen iilaiits. 

The cohort Sapindnlca, consisting entirely of 
woody plant.s, contains two niaiii orders — the 
SapiniJacctf tind tlic Tercbiiitltaccii-. The l^apin- 
ilaccfr, or so.Tp-nut family, taken in n \ride .sense, 
includes the -) errimv/’. or maple group, as well .as 
the Snpinilar. to which llie hoioe-ehesfnat licIoiig.s. 
The group takes its name from .a saponnceons 
principle, sapaii'inc, present in the fruit, which 
latliers witli hot water. Tiic 'finpintlnr Lave 
mo.stly compound leaves, monosyminetric flowers, 
.seven stamens, three out of a typical ten being 
.suppre.o.sod, and .a trilociil.ar ovary. Tire liorsc- 
clrosti.nt Jiippocastanvm') lias opporite. 


imlmate, esstipnlaic )e.avc.s of seven lc,aflEt5, and a 
polygamous inflorescence consisting of a raceme ■ 
of cicinnl cymes, only the lower 'flowers of wliich 
Xirotlncc frnit. Tlie fiaiif is a fleshy looiilicidnl • 
cax>stt1e, strrddcd'exteinally with scattered spines 
and ilirided internally inlu three chnmhcrs, one or 
two of which, and one ovule in cacli, arc cmtimonly ' 
suppressed. The large sccdsj, when riixs, have a. 
gloss}' chcstmit-browii testa, marked with a large 
hihtm, and arc cxalbtiminoiis. The gomis Kcpltdimn 
yields thc.Litchi and other valued Asiatic fruits. 
Ill tire ./I cerrarve the leaves aro ojriiosite, c.vstipiilnte, 
ami usually simple and iKilinately lobcd.the flowers 
are polyganibiis but polv-.-ymmetric, and tlio Iwo- 
clinmlxircd,' foiir-ovuled ovary devclojis into ii 
doidile samara, witli only one seed in each clianibcr 
hnd' a' cariiophoro between the niericnrjis. The 
syeiimoro (.icer Picuilo-pUilanm') luis iiciulttlou.s 
iaceme.s, and is valnod ns a sliiidu-trco. Its 
wood-knmrn in Scotland as '• iilime’— is white, 
and is largely used in turner}'. All the spoeics 
contain' a good deal of .sugar in their spring sap ; 
blit it is more c’spccinlly jircpared from A . sneeha- 
jrinvm and allied species in New I’nrriswick nnd the 
Now Englaml St.;ite.s.’, A. camjKKtre, the common 
nuiple, lias trect riicenics. 

The Tcn-hinlhac'eir or Aiwcariliacctr arc trees 
often rc.siiions or poisonous, wifh sc,attercd, ex- 
stipulate loaves; flowers, small. poly.symnietrio, and 
often nnisexnnl ; disk jiorig}'nim«. and fruit usually 
ii drujie. They yield mimorou.s fine varnishes, tucli 
as mastic from Pif/aela r.r>ifitciNt and tlii[inncso 
Inctjner from Jf/iitt rerii!ci/rra. Tlio mango is 
the fniit of the EiiM Indian Afangifera Mica. 
and the oily green pistnuliio-nnt i« the seed of 
J’ktacia rent, .a tree cultivated Ihronghoiit the 
Mediterranean region. 

Coming nest to the scries Calgoiflora-, wc find 
fliat it iiielndc-s both jilant-, witli ajiocarpoii-s and 
siiIM'rior ovaries, and others with svTicarjrana and 
even inferior ones, hut tliat the petals and sfmnens 
are almost alway.s in this group in.surtcd on the 
expanded receptacle so as to he pcrigynoiis, or, if 
this receptacle foniis a tube ndherent to the ovniy. 
epipo'iitn'i^- They arc called Oniycirfiirfcb'ccaiiFetliis 
espamied rccejitnclo was formerly tcniinl the cnlyx- 
liilie. The series iiicUidcs five coliort.s — Iloialcs. 
Mgrlala, Pasaiflemlcr, l-^coiilahv. and C'uiie/lnlfu. 

nie Itomla linve iLsimlly bi.«e.vual. polysymracfvio, 
and pcntamerotis flowcii. with peiigj'nous insertion, 
and one or more carpels wliieli arc free at first, 
though sonictimcs.snbsequeatly more or le.ss united 
to the receptacnlnr tube in their ovarian region. 
This coliort includes several large and iraiiortant 
onlcrs. vis., Zegimiiwsrr, Jtomcco', Sax'^ragacea-, 
CmmtlacoF, and IJroscraccie. 




name to th 

albuminou 
the mmosi 

Border. The 

generally anatropous, and the seeds es- 
. The order -inolndes three sub-orders—^ 
:®, Gcsaljyi nicer, arid Papilionaecar. 

posterior one b 
separate from the other nine This sub-ordo 
eludes a great number of useful plants, their 
being of the most varied characters. Among t 

especially i 

numerous' in Africa and Australia, have 

nitrogen, thus affording the most valuable of lui 


numoTOQS stamens, the flowers generally crowded 
in a spike or head. This snb-order includes the 
genns Acacia, which produces gum-arabic, wattlc- 
gnms, mimosa-bark, etc. 

The Gesalpinieic, also mainly tropical, have mono- 
symmetric flowers, with imbricate but not papilion- 
aceous astivation, and generally ten stamens, or 


sennas (^Cassia)-, tamarind (Tam 
): copals (JIi/meTura')', Judas -tr 
vrtruBi'), and carob-bean or locus 


amarind (Tama- Glgcyrrhica. The chief fodder - plants are the 
’o); Judas-tree clovers (Trijblinm'), Incern (McSicago), vetches 
-bean or locust- (Tlcia'), and sainfoin (Qnobrychis). The trees o) 


3cd in cattle-foods. The carob-bean the order often fom 


■ 










a yellow, ring-shaped, pcrigj-noiis disk; and a 
ciiiglo carpel on a carpophore with a basilar style. 
Drops of water distil from the serrations of the 
loaf. Potcrivm, salad-burnet, has feathery stigm.as 
to its two carpels, and is apparently wind-pollinated. 
liiilete includes the genus liuhius, the brambles and 
raspberries, prickly shrubs, the fruit of which is an 
otasrio of drupels ; whilst the jPotcntUleo’, distin- 
guished by a stipular epioaly.t: and an etairio of 
achenes, include the strawberries (^Fragaria'), in 
•which the achenes arc soattcrod over a fleshy 
outgrowtli from a roocptaolo. Tire Pmnaceie are 
trees with leaves mostly simple and branches 
somerimes spinous, their fruit being n pome of 
five carpels, or in the hawthorns (^Cratagtu), of 
two or only one, the receptaoular tube becoming 
fleshy and adlicrcnt, and carrying up the marces- 
cont calyx. Pyrxta has parchment-like carpels or 
core, each with two seeds, P. eomnntni* being the 
pear, with turbinate pomo; P. Mains, the apple, 
with its peduncle in a hollow or “umbilicus;” 
and P: Aucuparia, the mountain ash, with pirmate 
leaves. Cgdonla, the quince, differs in haring 
numerous 'seeds in eacli carpel ; and Mespilus, 
the medlar, and tlic hawthorns, have stony cores. 


ALGEBRA.— VIII. 

[Continued from p. 32 ] 


iiirfcar or exponent. Thus a y. a = aa,.ia written ti’ 
instead of aa; and a y a y a = aaa, is written d>. 

The index of the/rst pomer is 1 ; Jirf this is com- 
monly omilteil, tlmt is, cp — a. 

An index is totally different fiom a coc,fficie}it. 
The latter shows how many times a quantity is 
taken as a part of a whole ; the former how many 
times tho quantity is taken ns a factor. Thus 4is 
a-^a-^-a-^-a: but afl a y a y a y a * aaaa. 
If a =4. then 4tt = IG ; and a* = 25G. 

175. Powers are also divided into direct and re- 
eiprncal. 

Direct Pmvers are those which have posltit'g 
indices, as tP. «P, etc., and are produced by multiply- 
ing a quantity by itself, ns above described. Thus 
d y d = d-', d x d x and tf x if x <f X 

d = d*. 

The Peciprocal Pomer of a quantity is the 
quotient arising from diiiding a nnit by the direoi 

power of that quantity, as — , i, i, etc. 

‘ ^ rfs iP if< 

A reciprocal power is produced by dividing a 
direct power by its root, till we come to the root 
itself ; and then contimiing the division, we obtain 


the reciprocal powers. Thes ^ = d-; and — = if ; 



17G. For convenience of calculation and ex- 


ISVOLUTIOJr, OR HAISrXG OP POWERS. 

173. 117ie» a number is composed of the product of 
the same factor any number of times, the result is 
called a jtonicr of the factor. Powers arc divided 
into different orders or degrees ; as the first, second, 
third, fourth, fifth powers, etc., which are also called 
the root, sqxiare, cube, biguadrate, etc. 

The powers take their names from the number of 


pression, reciprocal powers are written like direct 
pow-ers with the sign — before the indese ; thus 
i =if-= etc. The direct and reciprocal powers of 

d are if^, iP, d", <P, iP, d-^, if-=, if-’, if-S etc., in 
which iP = l. 

177. Involution is the process of finding any 
power of a quantity, ns explained in Art. 173. 
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All powers of unity or 1 arc the same, viz , 1 
For 1 X 1 X 1 X 1 elo = 1 

179 A iingle letttr is imolvcd or raised to any 
ponei, hi giving it the ndex of the i»ox>osed 
power , or hj repeating it as a factor as many times 
as there arc units, in that index 

If the letter or quantity has a eorfficimt, it must 
h" raised to the trqmicd pona 1 y cmtual vmttifU- 
cation 

£XA3II>1.E<3 

1 Tlie 4th pou er of a IS oaair, or 

2 The Rth power of y is yygugg, or y* 

d Thonthpouci of aiisaKesB repeated « times. 


18d ,/4rjtACTioxu>wijei2 to a pomr by intohiny 
both the mtmerator and the denennnaim to the 
jwimr requxted 


SXA3IPLD —Find the square of - 
By the rule for tlic multiplication of fractions ti e 
l>avc|x|=:|?=^ -rlMt 

184 A componnd quantity, consistmg of teims 
connected by + and — , is intohed by an acti.il 
midtiplication of its several parts 
BkahMiC — Fmd the 2nd, 3rd, and 4th xiotvcrs of 
a “b A 


180 The method of imolving n quantity which 
consists of set eial factori, depends on the pimmplc, 
that the poner of the ptodnet qf teieiai faeUnt u 
egnal to the product of their poneie 
Example — ^W hat is the square of ayv Here, 
(«y)» = oV For, by Art 178, (oy)» = ey x ay 
Bntay X ay=ayay=a<iyy =:<iiy‘ Am 
In finding the power o£ a jnoduet, therefoie^ we 
may either mvolte the tohoJe at once, or we may 
invohe each of the fiictors tepatately, and then 
multiply then several pou'ers into e.tch othei 
181. When the tool n pooUiie, all tUponete ate 
2/oaUiie alto s but nhen the root t* neyaUte, the odd 
ponete ate neyaUie, nhile the etex poteen are 
poiitue 

Hence anj odd power has the same sign as its 
root But an ei«» power is positive, whetlier its 
root IS positive or negatit e Thus (+ a) x (+ a)= 
o* And (— a) X (— a) = «* 

182 To involve a quantity which is alicady a 
power 

Rule — Multtply the mdae of tie guarttity by the 
xndex of the poaer to tvhteh ttu to be naeed 
Example — F ind the ®rd power of a*. Here, 
(a?)» = a* 

For <i° = aa; and the enbe of aa is oa x aa x aa 
= aaaaaa = a^; which is the 6th power of a, but 
the 3rd power of a- 

Exerci&e 31 

1 Beqvmd tic Srd power oT 10 7"^^ tho 4th power oT 
: Reqnired the 4th power of 11 Piml tlic Sid power of 
1. Beqmied the Tth power of IS Fiml^e 4th powei of So? 

4 Wh-it » the Sid power of IS Beqwiied tlic Sfh ponerof 

t»i*» (a + tp 

5 Wlmt It the nth powerof 14 BeqiiiredtheSadpowerof 

mis' (o + Iip 

b tint 11 the 4th ponci of IS Biquiredthenth power of 


Hcre,(o+J)>=a +J, . . . the first jiower; 


(« + A)* = a- + 2e& + Ir, the second power , 


.(a + byt=tfi+da-b + ialr + l^, the third 


(a + by=a> + 4o-'ft + to-fr' + 4«4* + 
the fonrtb power 

Exeboise 32 

1 rind the Sud, V|d, and nth powers 


i Findtbecnheof— 


» find 1]ic nth power of — ■ 


nW+m) 


4 Blndtho Winnie of 

Ow rind the eqiisre of a — h 
0 Find the Lube of n + 1 

7 Bindtlicequroota + b + h 

5 BequIiedthenqinreofa-t-SiI + S 
» Bequiird the 4th powei of t + S, 

'10 BeqniTed the Sth power i>r«+ 1. 

11 BcquueatheOthiwwcrori-t 

185 The sqnarcs of binomial and residual quan- 
tities occur so frequently in algebraic processes, 
that It is impoitont to make them familiar Thus 
If we mnltipiy a + h into itself, and also a — h 
into itself, we have 


a» + 2o4 + ftj' 


a- — Sah + A*. 



ALGEBR.V. 


Here i( will lie ccen, that in oncli caf^c tlie lir't 
and last terms arc the squares of a and /i and 
that the middle term is ttrice the product of a 
hy /i. Hence the squares of binomial and re=-i- 
diial qiiantilie-. without multiplring each of the 
terms separately, may be found by the following 

(1) Tfic tjiiare of a BISOJIIAL, the terms of 
irhirh arc huili jmsitirc, iseqval to the squaj-csof the 
Jint anti la^t terms, pi ns t'ciee ttie protlurt of the tiro 

(2) The square of a. nESiDUAl. gunati/i/ is equal 
to the squares of the first anil last terms, minus tirkc 
the qiroihtet of the tiro terms. 

Excucise 33. 

1. riiiU tlie square of 3a + Ti. 4. Find the square ofe'/- 3., 

•J Kind the square of h + 1. S. rmd the square ofal - h. 

3. Findtliosqviareofuii + iii. C. Find the square otic -1. 

186. For many imrposes it will be sufficient to 
express the poweis of compound quantities by w- 
ponents without an actual multiplication. 

ExAJIPIiES. 

1. Find tho square of + 5. Am. (a + V)". 

2. Find the nth ijower of Jc + 8 + ar. Am. (he + 
8 + x)" . 

In oases of this, kind, all the terms of which tlic 
compound quantity consists must be included in 
the parenthesis. 

187. But if tho root consists of several /rrefnnr, 
the parenthesis used in expressing the power may 
either extend over tho whole, or may be applied to 
each of the factors separately, as convenience may 
require. 

Thus the square of (a'+ J) x (c + <0. is either 
{ C« + S) X (c + <f) } =, or (a + hy X (c + rf)’. • 

The first of these exprc.ssions is the square of the 
product of tho two factors, and tho last is the pro- 
duct of their squares, and these are equal to each 

In like manner the cube of a x (6 -i- (1) is 
lax(6 + ^)j‘’,ora^x(6 + il)\ 

ISH. IVhcn a quantity whose power has been 
expressed by a parenthesis, with an indme, is after- 
wards involved by an actual multiplication of the 
terms, it i.s said to be expaniled. 

Thus (a -f 6)-, when expanded, becomes a- -}- Zali 
-1- and (u - 1 - J -f li)- becomes a- -p 2alr -f 2ah -f- 
r.+ 2ih + hK 

BIXOMIAL THEOnCM. 

189. To involve a hinomial to a hiffh jmircr by 
actual multiplication-is a long and tedious process. 
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A much ea-sicrand more cxpcdit:-'’!- -.vai tn old.aiii 
the required jiov.er is by incaii' lU v. l..i- i- c.iUi-d 
the liinomial Ttcoreri. J lii' iiisrcmo is .luil Is auii- 
fnl motliod w,as inMiitcd bv 8ir Isaac Ncwimu. and 
was deemed of so peat importam-e i.i suailie- 
matical iiivolimition. tlint it was iiiscrihcd on lus 
monument in IVo.stmiiister Auoey 

To illustrate this tlieorem. let tlie pupil imobc 
the binomial a i. and tlie re'iiliial a — b. to the 
2nd. 3rtl, and 4tli powers. 

TIni.s. (<7 -!- 7i)r r=a- — "ah — V- 

(« -1- /<) • = <7 ■ -p '.tn-fi — 3n V -P ?A 

(it -P i)‘ = e* -p d-t 'h - r.e-7/J -s -lufd -p fd. 

Also, {a -1if-=.ai -2ah -f i/J 

(a — = — .T//-7/ -p Jul- — lr> 

ift - hy=a* — -ia'b -P (ie-i- _ iub^ -P ?d 

By a careful iii'peetion of the set oral part.s of 
the prcccdinc opeiation. tlie folloning patticulnrs 
will be ob'cnod to Ijo .applicnbie to cncli ponci. 
especially if ctimed out to a greater numbei of 

1. By counting the term*, it will tic found tliat 
the number in c.aeh piower is yreater by 1 tlinii the 
index of that power; thus, in the 3nl power tho 
number of teims is 4 : in tlic 4th power it is 3, und 
so on. 

2. If wo examine Hie signs, wo shall perceive, 
when both term-s of tlio binomial are posilire, that 
all the signs in ctory power are -p ; but when the 
quantity is a residual, all the odd terms, reckoning 
from the left. hn\e the sign -p. and all the even 
terms have the sign — Thus in the 1th power, 
the signs of the first, third, and fi.fth term.s are -p, 
while those of the second and faurth arc - . 

3. As to the indices, it will be seen that the 
index of the first term, or tlie leadhiq quanfitif* in 
each power, always licgins with the index of the 
qiroposed poirer.and decreases by 1 in cacli succe«site 
term towards the riglit. till we come to tlie In.'t 
term, from which the letter itself i.s excluded. 
Thus, in (a -p J)tthe indices of the leading quantity 
a are 4, 3, 2, 1. 

4. The index oT the folloirinq quantity begins 
with 1 in the second term, and increases regulnily 
by 4 to the last term, whose index, like tlmt of tlie 
first, is the index of the required potrer , Thus, in 
(a -P by the indices of the foUowiiisr quantity b arc 
1, 2. 3, 4. 

a. IVe also percebo that the sum of tho indices 
is the same in each term of any given power ; and 
this sum is equal to tiie index of that power. T!ui«, 
the sum of the indices.in each of the terms of Hic 
4th power is 4. 

• Thcfiist letter of a limoiiii.il iscalleil the ttadinjquantity, 
qnd the other thc/ulfeiriry quantity. 
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6. As to the coefficients of the soreml terms, that 
of '.the first and last terms in each porrer is 1 ; the 
coefficient of the second and nert to the last terms 
is the index of the required power. Thns, in the 
3rd power, the coefficient of the second and next 
to the last terms is 3 ; and in the same terms in the 
4th power, it is 4, etc. 

It is to he ohserved, also, that the coeffioients 
increoisc in a regular manner through the first half 
of the terms, and then decrease at the same rate 
through the last half. Thns, 

In the 4th power they arc 1, 4, 6, 4, 1, '■ 

In the Gth poi^er they are 1, 6, 13, 20, io, 6, 1. 

7. The coefficients of any two lenns equally 
distant from the extremes, are to each otl or. 
Thns, in the 4th power, the second coefficient from 
each extreme is 4 j in the Glh power, the second 
coefficient from each extreme is 0, and the third 
is 13. 

8. The sum of all tlic coefficients in each power 
is equal to the number 2 raised to tliat power. 
Thus (2)-' = IG ; also, tlio sum of tlic coefficient.s 
in the 4th power is Ifl, and {2)*=C4; so the sum 
of the cocfficionts in the Gth power is 64. 

lilO. If wo involve amy other binomial, or residual, 
to any required pomcr n'halover, we slmll find the 
foregoing principles true in all cases, and applicable 
to all examples. Hence we may safely conclude 
tlmt they are wafeewn/ j/rlneijdcs, nm\ may be em- 
ployed in rai.sing all binoniiiils to any required 
power. They are the basis or elements of what is 
cnllcd the Sinomial Theorem. 

’T\\e Sinomial Theorem may be. Ihereforo, defined 
as a general method of involving binomial quantities 
io any proposed power. It is comprised in the fol- 
lowing general rule : — 

1. SlOKS. — If both terms of the binomial hare 
the sign 4-, all the signs in every jtower mill be -1- ; 
tut if the given quantity is a residual, all the odd 
terms in each jwncr, rcchoning from the Itft, will 
have the sign, +, and the even terms — . 

2. IXDicits . — The index of the first term or lead- 
ing quantity must always bo the index of the 
required power ; and this decreases regularly by 1 
through the other terms. The index of the following 
quantity begins with I in the second term, and in- 
creases regularly by 1 through the others. 

3. COCPPICIENTS.— Tic carfiieieiU tf the first 
term is 1 ; that of the second is equal to the index rg 
the power; and, universdlly, if the corjffeicnf oj 
any term be multiplied by the index of the leading 
quantity in that term, and. divided by the index o/ 
the following quantity increased by 1, it will gire 
the eoeffleicnt of the succeeding term. 

4. Number op Terms. — The number of terms 
'■ will always bo 1 greater than the power required, . 


In algebraic characters, 'the theoreni is expressed 
thus— 

(a + bY—aP + naP — ' S ra. aP —-IP n. 
3 »4=-f-eto. 


’It is here supposed that the terms of the binomial 
have no other coefficients or exponents than J : 
but other binomials may be reduced to this form 
by substitution. 

Exasiples. 

1. Wliat is the’ Gth power of x + y? 

Here, the terms witliout the coefficients .are .r^ 
aPyrady^, x'^y^, x-y', And the coefficient.'-, 

by the rnle, are 


15 X 4 20 X 3 


or 1, 6, 16, 20, 15, 6, 1. 

Now, prefixing these coefficients to tlie sevcml 
terms, and observing the rule of signs, we h.avc tlie 
jKJWcr required as follows ; — 
a*-)-Ga!’y + 15ar'y--f 20a:“ir'-f- 1 Dir-^+ G»if“+ y®. Ans. 

2. IVliat is the 5tli power of x- + 3y‘- 7 

Hero, snbstiluting a for a:'-, and b for 3//=. wo 
have (fl + i)« = a' -h 5a<4 + iOa’i* -f 10a=i''* + 
5a4' -1- *». 

And restoring tlic values of a and b, wo have 
(a-’ -f = a-'o -1- Voxhf- -h 90®^* + 270irV' 4- 
405iV + 213y«. ' 

191. When one of tho terms of a binomial is a 
unit, it is generally omitted in titc power, except in 
tho first or last term ; bocanso every power of 1 is ‘ 
1 ; and this, when it is n factor, has no offoet upon 
the quantity with which it is connected. 

E.X ample.— K ind tho cube of (» -f 1). w’ -1-' 
3»= X 1 -h .31 X 1“ -1- 1“, or ir= -t- 3a;= -f- 8x 1. 

192. The insertion of tlic powers of 1 is of no 
use, unless it be to preserve tlic exponents of both 
tho lotiding and tho following quantity in each 
term for the purpose of finding the coefficient'. 
But tliis will be unnece.ssary it we bear in ininiT" 
that tho sum of tlic two c.xj)Oiienls in cacli term 
is equal to the index of tho power. So that, if wo 
liavc the exponent of tlie leading quantity, we 
m.ay know tliat of tlio tallowing quantity, and rice 

193. The binomial tlieorera may also be apiiliod 
to quantities consisting of more than two terms. 
By substitution, several terms may be reduced to 
two ; and "wlieh tlie compound 'expressions are 
restored, such of'tliem as have exponents maybe- 
separately expanded. 



ALGEBRA. 


Example.— Wliat is tho cube of a + h-i-c? 

Here, substituting k for (& + c), we have a 
Ci + c) = a -t- ft. And, by the theorem (o + /i)'* = 
(t3 + ‘ia-lt + +-/<3. 

Kow, restoring the value of 7r, ive have (a + 6 + 
cy'=:a> + 3«-* X (6 + 0 + X (i + c)^ + (6 + c)=>. 

Tho Inst two terms contain powers of (i + c) ; 
but these may be separately intolved, and the 
whole expanded. 

191. Binomials, in which one of the terms is a 
fraction, may be involved by actual multiplication, 
or by reducing the given quantity to an improper 
fraction, and then involving the fraction. It may 
also be done by substitution. 

Examples.— Find the squares of a; + ^ ; and of 

a-J. 

Here, b + § Also, m — i 

+ ^x + i — + f 

Otherwise, reducing the mi.xed quantities to 


r. Evi>anil (o + ftp. 
!. Exinna(i + j/)» 

'. Expand 6; — yl”. 

). Exieuidfa — ty. 
I. Expand (o + tp. 


2£^_ intence, 
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J. — B. iBossuet, who in some rospects may -be 
regarded as the typical proso-writcr of the reign 
of Lonis XIV., was born in 1027 at Dijon. He- 
wa-s brought up for the Church from his boyhood, 
and after being instructor of tlie Dauphin was, 
,in lOSl, made Bishop of Me.mx. Ho wrote four 
articles concerning the liberties • of the GhilUcan 
Church, and in 1037 ho wiis appointed a Privy 
Councillor. His death took place at Hc.aux in 
1701. He was a controversialist of extraordinary 
power, and offered an oTrorgetio opposition to the ' 
Protest, ants. Ffinelon was one of his most de- 
termined adversaries. The best known of his 
works .arc “L’Histoire des A^ariations dcs figlises 
Protcst.ants ” and " Discoiirs sur Misloire Uni- 
vor.solle jusqu'il I'Empiro do Clnarlemagne.” There 
is a grandeur in his style, a depth .and earnestness 
in his views, which have always won renders for 
hLs works. 

ISloquesce db Saint Paui.. 

N’attondoz pas do rApolro ni qu’il vionno flatter 
les oroilles par des cadences harmoniciiscs, ni qn’il 
veuillo charmer les esprits piir dc vnincs ouriosites. 
Saint Paul rojette tons les artilicos dc la rh6ioriquc. 
Son discours, bion loin do conler nveo oetto douceur 
ngrOablc, avoo oettc fignlitC- tcni]ifT£-c qne nous ad- 
rairons dans les oratcurs, parait in6^1 on sans suite 
il cciixqui no I'ont pas asscz p6n£t.r£‘ ; etlesd{Ucats 
de la terre. qni ont, discnt-ils, Ics orotllcs fines, sent 
ofTensCs do la durotO do son stylo irrfigulior. Pour- 
tiint, nies freros. n'on rongissons pas. Lo discoiirs 
de I’Apotro est simple, mais sos pcns£cs sent tonics 
divines. S'il ignore In rhfitorique. s'il mfiprisc hi 
philosophic, Jiisus-Clirist lui tient lion dc lout ; ot 
son nom qu’il a toujours A la bonclic, ses mysttros 
qu'il trnito si cUvincmciit. rendront sn simplicitfi 
toute-puissanto. II irn, cot ignorant dans Part 
dc bicn dire, avee cette locution rndc, avee cette 
plirnsc qui sent I’Atranger, il ira en cette Grccc 
polio, la mere des philosoplics ct des oratenrs, ct, 
raalgrfi la rfisistnnce dn niondc, il y fitnblira plus 
d’iigliscs que Platon n’y a gagnfi de disciples p.ir 
cette eloquence qu'on a cruo divine. Il prCcliera 
Jesus dans Athcncs, ct Ic plus savant dc scs 
sinatcurs p,as.sera dc I'ArAopagc cn I’ficolc dc ce 
barbare. 11 pousscra encore pins loin sps oon- 
qiietos ; il ab.uttra'nax pieds dn iSanvcnr la iiiajestfi 
dcs falsceaux remains cn la personne dn proconsul, 
ct il fera trembler daus leurs tribunnnx les jiigcs 
devant Icsquels on lo cite. 

Homo tueuic entendra sn roix ; et un jour cette 
,ville maitressB so tiendra bion plus honorcc d'une 
letlro dn style de Paul shdre-s-sfie si .ses concitoyenss, 
que dc tant dc famcuscs liarangues qu’olle a en-, 
'tendues de son Ciceron. 


PNEUMATICS,-- V. ' 

[Ccn(iiiii«tI/TOMp:44.) 

PRACTICAL APPLICATIONS. 

THE SIPHON. 

The Siphon simply consists of a bent tube with 
two legs, usually of unequal length. It is used to 
draw olf liquid from one vessel, in-which one end 
of the tube is immersed, after the tube lias been 
carefully filled with the liquid. This then passes up 
over the bend of the tube, , and is ultimately dis- 
charged from the other end of the tube cither into 
the air or into another vessel at a lower free surface- 
level than the first. Although the liquid docs flow 
uphill to get over the bend of the siphon tube, this 
only occurs whilst it is flowing from a higher to a 
iower free surface-level. The action of this.imtnt- 
ment depends on atmospheric pressnro anti the 
might of the lipiid. 

First of all, the siphon tube A B is turned with tlie 
ends of tho tube , upwards,' and when filled witti 
liquid, both ends of 
tho tuho are closed 
lo prevent escape of 
liquid or inflow of 
.air whilst the tube 
is inverted and one 
end immersed in 
the vessel, as shown 
in Fig. 12. 

AC is tho level ot 
tire free surface of 
liquid in the vessel ; 
whilst D B is the level of the other end of the leg 
of the siphon, where the liquid is discharged. Tlien 
0 D is tho difference ot level between tho free sur- 
face'of the liquid in tho vessel A to ho emptied and 
the Ontllow end of the siphon at B. 

Let H be the hciglit ot a column of the liquid 
which supports, or is equivalent to, the atmospheric 
pressure. In the case of water, n is a little over 
33 feet, that Ls, the hciglit of a barometric column 
of water. 

Now, it is easy to see that the siphon will cease 
to act when the highest point of tho bend p is 
more tluin H feet above the upper free surface ot 
tlic liquid, because the atmospheric pressure on the 
free surface A cannot .urge the liquid up the tube 
to a greater height than n ; consequently a Torri- 
cellian vacuum is formed in the upper part of the 
inverted loop. In the case of morenry, this height 
H must not exceed BO inches ; and for every liquid 
tlie highest point of the bend p must not he more 
than tho height ot the baroraotbr column of that 
particolar liquid above the free surface. 

The action of the siphon may be understood by 








H-cr. 

When the whole of the siphon tube is fall of 
liquid, the pressure at p, on the other side next 
D, is 

H - PD. 

This pressure is less than the former by that of the 
column CD, or 7i, since 

PD-PC = CD. 

Hence the resultant force at P. due to the depth 7i 
of the liquid column, tends to cause the liquid to 
flow towards B. 

T7ie direction of flow, i7ierefare, depends on i7ie 

■ diflerenee between tbe 7erc7s of t7io two free surfaces 
oft7to liquid. 

How, there is this tendency of the liquid in the 
siphon tube to flow towards B. Fig. 12, and as soon 
as this end is opened, the weight of the liquid will 
cause it to escape from b, relieving the pressure on 
this side, so that the resultant force will then main, 
tain a continuous stream from the vessel A. until the 
liquid is all drawn off or the free surface-level of 
the liquid in A falls below b. 

lilien tlicre is a sufficient fall or difference of 
level H, the only difficulty is in starting the siphon 
to work. It is necessary to have the siphon tube 
completely filled with the liquid to be reroo%'ed, 
and then close the ends to prevent air entering or 
- liquidescaping while the one leg A is beingimmersed 

■ in the liquid and the other Bkept closed and placed 
at a Tetcer leTCl, as shown, in Fig. 12. The flow is 
t7ien, started by simply opening the end b to allow 
the liquid to escape. 

A tall chimney may. be considered as one leg of 
an inverted siphon, in which there is an upward 
flow of the' light heated air displaced by the beavier 
column of cool air outside. 

MASOSIETEBS 'OR PRESSURE-GAUGES. 

Mauoneters or pressure-gauges are instruments 
for' me.-isuring the pressure or elastic force of a 
gaseous fluid in any closed space. 

The Siphon-gauge, Fig. 13, 'is used to measure 
Em.all prc.ssure. It consists of a Ll-shaped tube of 
glass, open to the atmosphere -at end A, and hanng 
a brass elbow or other arrangement at B to fix on 
the vessel and open communication with the space 


the pressure at b is less than atmospheric, the liquid 
column wiU be forced down, say to D, in the right- 
hand branch, and will rise an equal amount c P in 
the left-hand bra'nch ; then the pressure of the gas 
at B is less tlian atmospheric by that due to the 
column of liquid of height ‘ dp, the difference of 
level betw'cen the ends of the liquid column. On 
the other hand, when the pressure at B is greater 
than that of the atmosphere, the liquid will rise in 
the branch A, and the difference in pressure is 
given by the difference of level between the tops 
of the liquid in the two branches. 

COMPRESSED AIR MANOMETER. 

When pressures much greater, as well as less, 
than one atmosphere have to bo measured, air may- 
be enclosed in the end 
A, Fig. 13, above mer- - 52 — 
cury. This pressure- ^ W — 
gauge consists of a 
bent glass tube, with 
one branch A closed, 
containing air above a 
column of mercury, 
which occupies the 
' bend and part of the 
other branch. The 
branch P b is fitted 
wit*i a brass elbow 
and stop-cock, so that 
it. can he fixed or 
screwed into the vessel 
containing the gaseous fluid whose p 
be measured. 

- When the mercury stands at the same height in 
both branches of the -tube, the" pressure of the pa-, 
will be the same as the atmospheric pressure. J I 
the mercury rises, say to P, in tho left branch, tin n 

the pressure of the gas in communication with B i- 

less than atmospheric, and is read off the scale 
corresponding to the top of the mercury in the 
right-hand branch. 

As the pressure at B increases above atmospheric, 
the mercury is forced up into the right-hand branch 

A, and compresses the air in that end of the tube. 

The total pressure exerted by the gas at n is then 

partly indicated bythetolume of the compressed 










If 7i is measnred in miilimotrcs of mensnry on Geissler Pump, 

the tube r, graduated in millimefrcs, then the Jlercnrial air-pumps are designed to render as 
pressure p will he obtained in the same units. In perfect as possible the Torricellian vacuum in a 
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A and the ontor air, and in another position the 
outer opening i.s closed, and A is in commnnication 
with the c.xbaust tube E. 

The action of this simple aiTangement is as 
follows : — When the tap T is turned to ojicn A to 
the outer air, the supply cistern S is raised, and tlie 
mercury fills the pump-head A and drives out all 
the air in it through the' tap T to the outer air. 
The tap T is then turned to shut off the outer air 
and to open communication between the pnm^ 
head A and the vessel to bo exhausted by the pipe 
E. Then the supply vessel s is lowered, and the 
mercury A gradually falls in the pump-head, sucking 
in after it, through the exhaust pipe K, the air from 
the vessel being exhausted. The tap is now turned 
to again open communication with the onterair, and 
the supply vessel s is raised to expel the air from A. 

These operations are repeated many times, until as 
much as possible of the air is exhausted by the pipe 
B from the vessel or space to which it is attached. 

Communication is opened alternately betu'cen 
the pump-head and (1) the exhaust pipe E, while 
the supply vessel s is lowered to draw the air down 
into A ; and (2) between the pump-head A and the 
outer air to expel completely all the air from A by 
raising the supply vessel 6. The perfection of the 
vacuum that can be obtained is limited in the itost 
place by leakage through the 
three-way tap. To remedy 
this defect, we find in recent 
ns a series of three taps 
' above the pumpi-head, in- 
stead of one — the upper two 
to enable the last traces 
of air to be expelled from the 
pump-head. Several other 
improvements have been in- 
troduced, and special pre- 
cautions taken to prevent 
fracture of the glass top, as 
experience in everyday work 
revealed various 




Sprengel Pump. 

The next important idea in 
meromrial air-pumps is to 
remove the residual air from 
the top of the barometric 
column, or from any closed 
vessel attached thereto, by 
•driving the air dorin the 
■ iarametrio tvhe. 

In the year ISBE Dr. Hermann Spreng^ brought 
out an air-pump of this, type. The first simple 
form is shown in Fig. 18. The supply vessel s was 


a funnel fixed above the barometer tube P, and 
.attached to the latter by an indiarubber tube 
nipped by an adjustablo pinch-cock to regulate the 
rate at which mer- 
enry is allowed t 

drop down the glass 

tube F. This glass 
tube, called the/o?/- 
tuhe, F, is about 30 
inches long, and has 
a narrow internal 
bore of about 1-5 or 
2 millimetre's,, de- , 
pending upon the 
-rapidity of working 
and degree of ex- 
haustion required. 

As the drops of 
mercury fall down 
this tube, they act 
as little cylinders, 
driving down the 
air cylinders below 
them. These cush- 
ions of air break 
the fall of tlie mer- 
cury, and become 
more compressed as 
they descend. Wlien 
nearly aU the 'air is swept out. the- mercury drops 
fall more quickly through the vacuous space in the 
tube, taking all the residual air from the exhaust 
tube's, rad falling with a loud, sharp, metallic 
clink. on the top of the barometric column. In 
fact, the fall tubes are liable to crack dud break off 
at this point, about 30 inches above the lower end, 
hence these fall tubes require to be made strong. ' 
The-inercury falls into the cup c, and is collected 
in another vessel, from 'which it 'can be poured 
again into the supply funnel s at the top. However, 
in this operation air is likely to be introduced with 
the mercury into the top of the fall tube. 

In the second form of Sprengel pump. Pig. 19, a 
U-shaped bend is inserted between ' the supply 
funnel and a 'small ch.imber corresponding to the 
pump-head, from which the mercury drops into the 
fell tube F. "A small mechanical .air-pump is used 
to commence the 'exhaustion, or rough out the air, 
and the exhaustion is finished by opening the 
pinch-cook, allowing the mercury to. drop down 
the fall lube, whilst the barometric gauge G showed 
the degree of rarefaction. 

Alany mechanical details .and improvements have 
been found necessary in practice.' The mercniy is 
usually' introduced into the .pump-head by a jet 
tube with narrow orifice, spurts into a fine stream, 


Fig. IB. 




stances, such ns cpnccntr.nted' suliihtiric acid and importance to the engineer and to the scientific 

gl.icial pho-splioric acid. Gold leaf is used to ab- stadent. 

sorb the merenrr t nponr. ■ - 


Toepler Pump. ELOCUTION. — I. 


The most important type of mcccarial air-pump 
consists of a combination of the Gcissler and 
Sprengel pumps, since in 
thi.*. type of pump the air 
U driren «y» at the top of 
one barometric column and 
is then CTjKlJed from the 
pump-head doirn another 
barometric column. The 
essential parts of the 
Toepler pnmp will be seen 
in Fig. 30. As the supply 
vessel s is lifted, the mer- 
cury flowing through the 
flexible rubber-tube rises 
in the barometric tube b 
and in the pump-head A. 
First, the mercury cuts oiE 
communication with the 
t essel B to be exiiaustcd, 
by entering the exhaust 
tube H, and soon drives 
the air cuciosed in A up 
before it, and finally down 
the narrow barometric 
tube F. when the air 
escapes by the mercury 
cup, which -acts as a trap at the bottom of this 


ruycTtrATiox. 

The invention of the moilern system of punctuation 
hn-s been attributed to the Aleirandrian gmmnmrian 
Aristophanrs, after whom it was improved by suc- 
ceeding gramiuarians ; but it was so entirely lost in 
the time of Cliarlcmagnp. that he found it necessary 
to have it restored by Tl'amefried and Alcuin. It 
consisted at first of only one point, used in three 
ways, and sometimes of a stroke, formed in several 
ways. But as no particular rules were followed in 
the use of those signs, punctuation was exceedingly 
uncertain until the end of the fifteenth century, 
when the learned Venetian printers, the Manutii, 
increased the number of the signs, and established 
some fixed rules for their application. These were 
so generally adopted, tliat we may consider the 
JIanntii as the inventors of the present method of 
punctuation: and although modern grammarians 
have introduced some improvements, nothing but a 
few particular rules have been added since their 

The design of the system referred to was purely 
grammatical, nnd had no further reference to enun- 
ciation than to remove ambiguity in the meaning 
and to give precision to the sentence. This, there- 
fore, is the object of punctuation, nnd although the 
marks employed in uiitten language may sometimes 
denote the different pauses .tnd tones of voice which 



ris. 20. 








Hic Intemgntion, ? The Grave Aeccnt, * 

The (Jiiotation Marks •' ” ■ The Cirenmflex Recent, 

Tlio Ditcresis. " or * 

Tl« Crotchets, () Tlie Caret, « 

, The Brackets, [ ] Hie Oeilillo, 5 

Tlio Obelisk or Dagger, t TheAaterisk, * 

Tlic Double Obehsk or The Section, § 

Double Dajaer, J Tlie Paragraph, ■ IT 

Tlie Hyphen • The Parallels, |1 

Hie Ellipsis, sometimes expressed by Periods, thiw, 

„ sometimes by Hyphens, thus, 

„ sometlmoa by Asterisks or Stars, thus, • • • • 
„ sometimes by a Dasii prolonged, thus, 

These oliataotera, when jndioiously employed,/® 
the meaning and give precision to the signification 
of sentences, which, in a written form, would be 
ambiguous or indefinite without them. Thus, “I 
said that he is dishonest it is true and I am sorry 
for it.” Now the meaning of this sentence can be 
ascertained only by a correct punctuation. If it 'be 
punctuated as follows ; “ I said that he is dishonest, 
it is true, and I am sorry for it,” the meaning will 
be, that it is true that I said he is dishonest, and I 
am sorry that I said so. Snt if it be punctnated 
thus, “I said that he is dishonest; it is true; and 
I am sorry for it,” the meaning will be, I said 
that he is dishonest ; it is true that he is dishonest, 
and I am sorry that he is so.” 

A further instance of the importance of correct 
punctuation was oiforded by an advertisement in 
which the commissioner for lighting one of the 
largest commercial cities of Europe, by the mis- 
placing of a comma in his advertisemmt, wonld 
have contracted for the supply of but half the re- 
quired light. The advertisement represented the 
lamps as “ 4,030 in number, having two sponts each, 
composed of not less than twenty threads of cotton.” 
This expression implied that the lamps had each 
* Tlio teiiu " written language” of cottrsc includee prinleil 


comma had been put at the end of the word -ivife, 
and unfortunately excited, in no small degree, the 
risible facnlties of the people ' assembled : —thus, 
"A man going to sea (see) his -wife, desires the 
prayers of the congregation.” 

But although the meaning of a sentence is thus 
materially affected by the piinctnation,,it tvill be 
seen in the following lessons that the punctuation 
alone is an unsafe guide to follow in the enuncia- 
tion of any collection of ’words. For, in many 
cases, thesd marks indicate no pause, emphasis, or 
other circumstance rcqhiring notice in tJie enuncia- 
tion of the sentence. 

■ The nature of the marks used In written language . 
may also be understood by a reference to the origin 
of their names. • . ■ ■ • 

The word Comma is derived, from the Greek Ian- 
guage, and properly designates a section, or part 
strueh off from a complete sentence. In its usual 
acceptation, it siginifios the point which marks \,ho . 
smaller portions of a period'. ' It therefore repre- 
sents the shortest pause, and consequently marks 
the least constrnotive, or most dependent parts of 
a sentence. 

The word Coioa is from the Greek, and signifies 
a memherr of a sentence, and the Ikitin prefix semi 
means haff. Hence, a Semicolon is vised for the 
purpose of pointing out those parts of a compound ' 
sentence which, although they each constitute a 
distinct proposition, have yet a dependence upon 
each other, or on some common clause. The Colon 
is used to divide a sentence into two or more parts, 
which, altiiough the sense be complete in each, are 
not independent. Tlie. Colon is also used'in chant- 
ing, to indicate the division of a verse. 

The word Period is derived from the Greek, and 
means' a eiivmt or well-rounded sentence. Hence, 

' when the circuit of the sense is completed, with all 
its rdationSj'the mark bearing this name is used to 
denote this completion. ' ' 





ELOCLTIOX. 


lia 


Hio IhA 3ft only .once mod In the Ciblo. irhcie 
it b employca m nn ellipsis (Exod. zxxli. :iS). 

Tho wwd iHtgrragatlaniM derived fbom the Latin, 
and maim a quetHmi. Heneo Ibis mark b pnt at 
tiw end of a qnesUon. 

The WDtd £relamatttt» b fiom the same Inn- 
gniige^ and nienm cr jtaulMaie vttereaet. Ilenco 
the marie so coiled b pot nt the end oT sneh 
attemnoes. 

The vsotd J^reaikesi*, derived from tbs Greek 
^engnape^ means an intertian. A sentence, dome, 
or pbimc, inserted between the intts of another 
sentence fbr the pniposo of explanation, or of call- 
ing particoloi 'attention, b properly called a paren- 
thesb. 

It b to bo remarked, however, tliat the name 
pomntheib'bdongft only to the smteKW inmtei 
between hvetett or eratdieU, and not to those 
morim tlieniselvej. 

Tho-word Xtt/pien b derived from the Greek Inn- 
gnag^ end signlflcft waAr ane, that b. itfttiert 
and b used to imply'tlmt tho letters or srlbbles 
between whldh It b placed nni to be taken itgethar 
m one word. 

nic ]in>hen,‘when placed orar a vowel, to in- 
dicate the hmg sonn^ of the vowd. b called file 
itaenm, £tom the Greek, aignUying bay. 

The mark called • JBreie, indicating the sfamt 
' Boand of the vowd, b bom the Latin, dgnifying 
Aart.' 

The word JStttpris,. ahn bom tlie Giedt. mcam 
'an eMiufsa,and properly lofeia to the words, mcm- 
. bert, or sentenees wUob are omitted, and not to 
the Duaio which indicate the omiiwiion. 

The wprd Ajmtra^f, also from the Greek, sig- 
nines the laniiay airoy, or the ombslon of one letter 
or moro. The word apoatn^he, m here used, most 
not be oenfonnded with tho same word m the name 
of a rhetorical figure. 

• TIio word Hfrwtie b also from tho Greek, and 
signifies He taking apart, or the seporatlon of the 
vowds, which wodd athorwba he ptonoonoed m 
onoBTitable. ' 

Tho tenn .dmeaf b derived from the Latin-bn- 
gnngo. nnd^l^les He tene ^ He retee with which 
a wnnl or sy^Uo-b to he pranonnccd. 

Tho woid'dbrt/sa, dsrivod abo bom the latin, 
signilie* a euHlng, or n.dfvfsfsa. The ehametor 
which denote* a aoeUon acems to be oomposed of 
es. anil to be an abbreriatlon of tho words rignvm 
eeetmui*, or the sign of a aection. Thb diameter, 
wlitehwas formcriy medm the aigu of the division 
of a dbeoutse, b not often used, except m a 
refere n ce to n note at the bottom of the pnge. 

Tho word Paragraph b derived bom tiw Greek 
language, and aigdnes a rerltHg in He viargln. 


Thi* mark, which, like tb" r- c;: n. v.:i- f-mncrly 
i:»«l tv designate tb-i«<» uivbiec- iif •! Kocticn 
which an: nuw ir.d!c:.trd Iw unliiibb- 1 lint- nr 
blank spacer. 1« cmnloyid in the Kn‘.'U>li m r-:oii nf 
tlie Old and Xrw Tr»tamcm-i to mark tin- com- 
mcneemenT of 3 fp‘ftli subject. 

It may further he remarked, th.it note.i nt the 
iMttwn of tiie page, in th* maigin. or at the end of 
n hiMik. are often imliisitcd by fienres or by Icttcn:, 
instead of the mark* which have alrco^ been 
cniuncmtciL 

The wonl Caret b from the Latin, and Rignifles 
ft h rrantlmg. Thb mork b need ody in mann- 
rcripts. 

The Cedilla b a mark pbeed under tho letteni 
e and g to indicato the sob soniid of thoso 
Idtcrs. 

The AnetiA, CMIA, PauUe OtetlA, and Jfkr- 
attel*. with the section and jxiragraph. are merdy 
arlntniry marks to eall attention to the notes at tlio 
bdtom of the page. 

As these marks which have now been ennmemted 
all have a meaning, and nro employed for some 
speebl purpose, it b recommended to the student 
never to pess by them withoet being essarod tlml 
he understands wliat that purpose is. Cotred and 
tastetol reading con never be attained without a 
foil appreciation of tho meaning whbh tiie author 
intended to convey; and that meaning b alien to 
be ascertained by tho arUtmiy marks cmployod by 
him for the pnipose of giving definiteness to an ex- 
pression. At the samo time, the stadent should 
consider these marks as hb gaide to tho meanimg 
only.nottothcennndotionofnbeatrnvc. Goiroct 
delivery most he bft to the guidance uf teste and 
judgment otherwtae ncqnired. 

X. THE PEniODL 

1. The Perted It a rmsd dot er mark rrklek ie 
alreage pat at the end tf a smfeiKV. 

5. In reading, when yon come to a period, yon 
must stop as If you hod nothing more to read. 

8. Yon mnst sti^ only os long ns you esn count 
eiie. two, three, four. 

4. You most pronounce the word whidi b Immc- 
dbtely before a period with the falUng inf eaten 
of the vdeo. 

6. The /ailing inf calm for kending) of the 
vdee b conunoiily marked by the grvre aeeent, 
thns, '. 

Erample* 

Chniu li» basM a iinr liat. 

IfeSTslMtmyaluvK 

-\ wlw ism niakck a eb'l Ittlicn 

The Iter at the Lord ta the U-glnnlD,; of shdom. 
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dow of ctS to be atf. The other corresponding position of the object bo as it may, as in Fig. 85, 
if elevation through <i, meeting the lay of in- where the chimney which is behind tlie building is 
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ilC 

receiving tlio shadow. Draw a line throngh rs 
parallel to cd; this will be the trace of the in- 
clined plane receiving the shadow, and upon whicli 
the vanishing points for the retiring edges of the 
shadow upon tlio inclined plane arc to be found ; 
thus, draw lines from vp* and VP- parallel to ah, 
producing vp’ and vr^. 

Tlie learner will naturally pause here to inquire 
why these lines should bo drawn, and to this query 

we must reply ns follows: — If there had been no 

inclined plane iqjon which the shadow falls, the 
whole of the shadow would have been lioriTontal, 
and consequently the retiring lines of the shadow 
would have vanished on the Uh at vp* .and vp- re- 
spectively ; but as tile idaiie containing the sliadow 
becomes inclined, so will the trace of the plane be 
inclined .also, cleraling or depro.ssing the Viinisliing 
points proportioiiatoly. Construct the pcr.spcctive 
olcvalion of tlio cross according to previotus in- 
structions. Tile rays from tlie angles of the cross 
maybe dr.'iwn p.arnllel to ah: the horisamtul -pro- 
jections of tlio shadow, as a m, must ho drawn 
p.’irallcl to the pp, as far a-s the Iiori3!ont.il trace 
of the inclined plane o PS. Afterwards the 
shadows of the periicndioular edges of the cross 
which fall upon tlio inclined jilanc must bo 
drawn parnllci to Hff, ns the length of 

which is determined hy tlie nay car »/ is the 
sli.adow of cr, and is drawn in tlie direction of VP’; 
fffSs the .shadow of r/i drawn p.arallel to erf, he- 
caiiso r7i is a perpendicular lino; the sli.adow 
of /i i, is drawn toward.s vp’; is. tlie shadow of /jt, 
is drawn towani.s VP’. Tlie remaining ctlgcs of 
the shadow upon the inclined plane will not he 
diflicnlt, if the pupil carefully considers the 
positions of the linos of the cross; the .slmdows of 
those which are perpendicular mnst bo drawn 
pirallel tu erf; those which would retire, liad the 
slnirlow been on the ground, to vr’ nui.st v.anish at 
VP’ ; and tlio-e which would retire to VP® must he 
directed to vr*. After the shadow leaves tlic 
inclined pl.uno :it the horirontal trace r PS at r. it 
tlien fnll>i upon the ground; consc<|nently the edge 
c I will go to vp', and the shadow of rtr, whirJi is 

f, will \aiiisli at VP®. The learner should go 
through this jirolilem tlirec or four limes, taking 
the incliiiatiuns of a h to tlie nr. and erf to the 
ground lino at diifereiit angles from those which 
liavc been used in tins prolilein. 

PiionLEM LV. (Fig. !13). — ^Agatii, to .show how 
to delorniino tlic raiii.sliing jioiiits of slindows 
whicti fall upon inclined planes, we have borrowed 
a subject from “Malton's Perspective.'* In tlmt 
work tlie subject is a bidder inclined against a 
house ; we have cliosoii a polo, n A, in.ste.ad, to make* 
the csplannlion more siinplo. b vr' is the trace of the 


inclined })ianc of the lower roof, D VP' is the trace 
of the inclined plane of file upper'roof. These are • 
found by drawing ,a line from the vanishing point 
of the horizoiml edge of the roof to the vanishing' 
point of the inclination. (^See lesson VI., Problem 
XXXII., Vol. IV., p. ICO.) The trace of the piano 
of the 'shadow is from A to n, found hy draniny a 
line from the ranishing point of the ohject, the pole, 
catling the tliadon-, through the ranUhitig jioint of 
the fun’e deration, vrSB ; this cont.ains the vanish- 
ing points for tlie sliadow of the pole, projected 
upon the inclined roofs, and found nhere the 
tracts, sf the inclined plana inlcrtcct the trace of 
the pilanc of thadc. To begin rvifh the sliadow on 
the ground: — ^UccniLsctliis portion, u: c, ishorizont.ul, 
thoroforo its vanishing point is on the HI. at vp® ; 
erf vanishes at n, because the piano of tlio wall 
cont.'iining a A vani.slics through vp' ; rf e vanishc.s 
at A, the nmishing point of tlie pole, because tlio 
pbiiic of tlio wall containing rf e is parallel with fho 
pole; e/al vr’, where tlie trace of the plane of the 
roof intersects the plane 'of sliadc ; similarly, g h 
to vr®, and gf similarly toed iit B. . 


GERMAN XXYI. 

ICoiilinuvt /rvm p. 4T.] 

, Il)IO.MATIO rnnA!!ES (ron/iiMinO. 

answers to Hie Eiigli.sh plirnso "to bo 
good, or fit. for,’ ns: — SBrju laagt tiifM? wliat is 
tliis good for? (or, more lltcwally, whereto serves 
this?) iDaJ.laujl nii^ts, that is good for nothing. 
From this is derived llic noun 3'niisciiicl'lt (worth- 
le.-!s fellow), as:— (fin (.matt 3rt,iH!tif ten finKjilttifcl'm 
Sauamiittkn (^iclniit), a long train of good-for- 
nolliing fellows. 

Wtrft ?liiacn niari-tn (lit,, "to make big eyes’') 
is a plimso signifying “to appear surprised or 
astonished.” 

E.\A5rpi.i;.s. 

(ink iftrer nr* tinrnal fr Tiicrc .arc twice as many 
victc nls unfer. of them as of uS. 

3* tp-itc ihn ftlt an'jttctcn. I liavo oiTcrcd him money.’ 
Celt taiijt ni*t jii Sitnritt'. Gold is’ not fit for edge- 
iKtiarujcii, lent t? ju iccii() tools, because it is too 
tjl. soft. 

6r m.'ict'tr stejit aiiatn, at* He seemed -surprised, ns 
rc nil* uaiti laiijcr Sten. lie s.aw me .again, after 
Iiima wirttr ctHid'tc. (a) long separation. 

Voc.\liUl..VKY. 

Sln'I’ictcn, to UlnTiit-riing, /. ,!Ingrtif, m. .attack,' 
oiler, proffer, • lo:iding, con- .assault, 
tender duct, com-' SBattnb',/;battcry. 

■ ■ ■ nland.' ' Sfja(i'f(n,'to pay;' 
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SDIan wtfM.ytc bm iSnmtcn The stranger was ijro- 
niit JIHcm, nat ct iiffBij vicled (sappliccl) with 
l)3tir. ail that he needed. 

VocABUL.tEY. 

SPrfor'gtn, to Sc'ttnSmitlcl, j>t. 

manage, at- heavenly, provisions, 

tend to, take celestial. . viotnals. 
care of. i n ' 1 & a g ( t ^ , Hn'uttrtrgt, incon- 

'^diit'gcn, to sac- enough, snf- siderate, rash, 
cced. prosper, ficiently. 93ctTtqcii, to pro- 
speed. .§in'f(Jcn(riiti),to vide. 

O'tfijjftij, busy, sit down. !Bi(ttei',past,gone. 

busicd,active. Srbifd), terres- 3«tti(^, temporal, 
domes- trial, earthly. earthly, timely. 

■ tie. ' 

Exekcise 168. ' , , 

Translate into English ; — 

1. ei|i (c tpaiiht uiib ^etrrn, Uim ft^c ct pcf) $in,' 
urn 311 fc^ttiSm. 2. (St ?iu cbcn ctfl (mgefnngtn arttitoi. 
3. ift tcfi ficben U^i tctbct. 4. (Ditfct itnebc ift (rlt- 
tnijcfn Sn^re nit. S. 91un ging cj »|l rec^t arg gn. 6. 
ifl cine IJntbc ©tuirtc njcit bH gum nSi^illen ©otfe. 7. ®ic» 
ill bet nA<|i|}c 3Bcg bnrjin. 8. 3^ ivifi {|m-niit'bcc nl^Oen 
$i)flf(fictibin. 9. (SmtinabctlegteiSUerliftgnncHeiibicnAi^ite 
Ucfii($c 3U @trcit nitb J&nbct. 10. 9Rcin iSceunb.fammt tic 
nSi^pc aSo^c ^ierbet. 11. 3m ffmfrigett Sn^te gtbmft ct 
mii^ 9Imetif<i 311 teifen. 12. 3n (Cnfligen Sn^ten tottbe ii$ 
tetTi^tiget fetn. 13. Ailnftige SBn^c ge^e cinige Sage 
auTt Saab. 11. Cln ba( lunitige Seben foHtcn ttit inc^i 
benten, alt an bat icilli^c. 15. iDicln Cilnftiget ficben felf 
bit geroibmet fein. 16. 3^ befflttjitc, et wirb nnf biefc 
aDcife nii^t gcltngen. 17. Gr foegt mejt fSt itbifc^c, ait 
fSc l^inimlif^e (Reii|tpmct. 18. S>u gcfi^iiftigc Stan 
befotgt alle tjilutlidjicn filtbeiten fcibjl. 19. <S)et Sla^bar 
befergte mlt ben airief onf tie !Po(l. 20. ®et Slnfttag 
itncbe von bcni Itcinen Itnabcn tftiiKfiib befotgt. 21. !Dit 
Sc8nng nuebe ^inltnglii^ mil Scbentmiilcin weforgt. 22. 
®cr aStubet vetfotgee nti(J jcitig mil gtiten Sui^etn. 23. 
Set acme iUliinn ^at fed;t llinbcr 311 tccfocgcn. 

Exebcisb 169. 

Translate into German : — 

1. First I shall read, then I shall write. 2. I 
returned from my journey only yesterday. 3. I 
shall not see him till to-morrow. 4. I have re- 
ceived only half of my books. 6. We ought first 
to avoid doing evil, and then to do good. 6. 
Next spring I shall probably go into the country 
for a few days. 7. Are you sufficiently acquainted 
with the circumstances of his immediate departure 7 
8. That errand was punctually performed by .this 
'man. 9. This poor woman has five Children to 
provide for. 10. I sometimes provide him with 
An instructive book. 11. Next time I shall be 
more careful. 


BinSoIcn, $cuJe, etc. 

Ginfvlcn (from cin, in, and botcii, to fetcli) si^ifies 
“to go to meet,” “to overteke,” ‘-to outrun," etc.,' 
as : — Sine Scbiitatii'n firllc ben Oicfanblcn cin, a deputation 
went out to meet the ambassador; fitacfi brei fiiagen' 
^oMe unfcrc ffeegatte tn«' fcinblic^c ©t^iff cingeljort, after 
three days our frigate had overtaken the hostile’ 
ship. 

■ .$catc, “ to-day ” (Latin Jiodie), is sometimes best 
rendered “at the present.’.’ “now,” etc., Jis,: — $cnt 
3U Soge, or ^cutige! Sagc8, at the present day, now- 
adays ; Unfcrc ©itten nicrbcit .bet 9tadinclt cinjl cbea ,fo 
ctfi|icincn,'iiu unS l^cilt 3U Sage bic uhfret Sorfa^ten, onr 
customs one day will appear to posterity just as 

. (do) those of our ancestors to us at the present 
day; Sic ®oIbgicc tecibt ^cutiget Sage* rich JEoufenbe unit 
Galifbnticn, the immoderate derire for gold driv^, 
at the present day, many thousands to California. 

. ■ Examples. . , 

Sc munfi^le iltit cine an'- He wished me a pleasant 
gcnc$nic llleifc. journey. 

3^ gibcn'tc fra'^enr 3cilcn, Irememberformertimes, 
unb geriii^'tc 3^rcc eft and thought of you 

WS^tcMb.mcirtct itniil^eit, often during my siok- 

3f> gcbcn'fc feinert SIcifi 311 I intend to reward, his' 
belii^’iiut. diligence.' 

Sr gcba^c mit ciii ficib 3U He' designed to do me 

• l^nn. an injury 

3i^ bin «i(f)t gcfcn’neii barcin' I do not intend to agree 
go iriWigcn. to it. . . 

- 3i^ bade meinen Jlcffct, ncit I am packing my trunk, 
gcfon'ncn bin in ci'nigcn .. because I intend in a 
SagcncintKeifean'3mnlen. few days to go on a 
journey. 

Gciflim »cgriff',.nai|i 51'ficn He is on the point of 

• 3UTcifcn. ’ going to Asia. 

@u3nn Htripb fustic fciiie Gustavus , Adolphus led 

©i^tticbcii von ©icg 3U , his . Swedes from 

■ ©icg, nnb ccfaaf'tc bcit bci victory to victory, 

fiflten mit feinem ficben. - , and purchased the 

one at Liltzen with 
his life. 

®cc a3(i|'ablcilcc ill cine The. lightning-rod is an 
wiqf'tigc amcrila'nifite important -American 
Sefintung. invention. 

VocABbLAhT. , ' ' , 

ablcitcn.to turn fflcg'riff', m. S ufcii’t 0, . 

off, derive. conception. Busento (river 

fil'tiiTic^, ni. ■ notion (im ■ in Italy). 

Alaric. ■ ■ Segrijf' fein, Srfct'nimg, /. ■ 

'SlngP./. anxiety. to be on the .learning, ac- 

fSegraben, t o point). qnisition. 

■ inter, buryi . .... , 
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f3=. to Sdtnu in guide. 3 1 tc m r e 5. /. 
Ik- inclined. lead, cocdncr. aceamiac, cnr- 
to intend. OedtB, to pack, rent, floo-I. 
tf.fft. m. Gotb. pact uji. SititiTcn, to po 

3Knl3.bfiartfclt. nu-trbt.ei.plaee on a jonney. 
hearty. of cxccntion. travel, eet ont. 

Surer', before. 

EsEsasE 1^70. 

Tmiu-lafe Into Englidi:— 

1. 3# irAnfi^c 3fna cbifli guira IRciaen. 2. 34 fair 
tu Ght. 3tnm rim gnim SBcqai la adaWra. 3. S4 
snnh aicinrT Snantc aiit inalact Side. 4. Sn tin 3ritcn 
trt aaa^te cr frinci nidt, ntfl afa ia tea etantea 
Icr 9aj|l aat 9lc4. S. 34 sttcnle p noriftn. IS. 34 
setnfe fait niitcr la franaca. T. OBh giriatcn p eeirtilta. 
H. 3tv ptadtit d nrit mir p naatca. a jte Date 
iR picaam, tamn p taiaign. la 34 mac aktt pfiaaea. 
tdiapgctn. 11. 34 rndi ndnai Afitr, aril 14 aifmara 
ha. ia ter ^ea Xagea p nxnirea. IS. 34 ihfeim flcgiitit, 
etiareVea. la 34 Ma irn Sigrilh oalpgdai. 14. SRaa 
fUet tea Certeedcr pBi_ abduaap. la tSci Sifit tel 
4ei]ej| fOftte tie Xntta reOII pni eiataie. la Or fufiii 
fie pai liaariire. 17. naftaiib fiqatc Jtrieg init iPeCea. la 
Siritaafinann fUtit SDaona pm IDtntte. 19. Stai Kriacl 
Hint Ulfle ten tnaten SRaan. Sa 9Iari4 ante am tea 
GeiRca in tem SuTenl* Besnita. nB4tcni fk pne tk 
aiOmnaa atplrilct Rattea. SI. Gr hiift riaca 3ctcn na4 
fctaiem IRatR. SS. IDcr (i4 ni4t an ter aScranafl iriten 
lift, tec Uaft OibRr, taf ifa kim fritoRRapen ta-l Sec 
xict.-a fatiin. Sa Set fleiRip e4«et Rsiit piae aameiaten 
»ei tec Giiccnaag ter cnalir4cB etiade h 4 ria. at|lri4 tic. 
fritea SebURe vkc ISedcn (Ret oagcfaBien Rottea. 24. !IBk 
Re«iB tk Sicuntc aaf iRiem Step a«R cia, rtglrfaR Re tine 
^n« Gnatt fMRer ftn^epapa mcca. Sa 4iat p Skp 
eneURia tk IDiiaRRca tria fa RIRd aihc mCRr, ail ia fk^eren 
Seilea. Sa iOtaB RRit Rent p 9kgc am 81411 Sateim 
rrcidea, oil an Sckg. 27. SRaa RRct Rcalipl iCagcl akl 
lbpBlbcc14lc4te3riteB. 

Tnodate into Oennan 

1. I vtiah yon n good eraning'. & I have the 
^eosare to veiah yon a good rnonilng. a TTben 
in Ibteign coanbieei va often remeinbnr lelih 
affection onr fiienda at home, a I intend to go 
nmet month to the Coniineint. a Do yon intend 
to remain long there? - a NOb I do not intend to 
rpmaln long tbece'; I shall soon letnzn. 7. He 
tried to overtake Us fiiend ia i—rning the Geiman 
hmgimge, hnt he cendd not, aa his Mend mia too 
far advanced. 8. Do yon Intend to overtake yonr ' 
'brother on his jonrncjT a I overtook py brother 
after three days’ joarnoj. la Six months ago I • 
was on the pmnt of giring to America, tat now I 
am very e^ad I remained at himie.- 


KnV TO EXErXISE's 

Es. 1SC.-1. The li-< 1. Gi-I :• iMnnot 

k- alleK. 1 I. 9. WlK.n dM lie iwi-t «itli t!..v r.i-'.-att X 
ll haiTOHd aa h-iir oai. < Whai cu b- d-mt ihill ba 
d-iiR. tu pmaR ■ t-ttir •Ituth-n f- r tlie>- .-i. It 

ha« tatienBay Ken tlx- •« v that nmiidenir lia< Wn aliuseiL 
& la Ibmer time- ump acoderv and rica* tnik |4aee Uaa 
ia the prKiit tliH. 7. K wrvol Urn n^t to ham mice 
Rcened a rlia>ti<eni*nt. t. Withaiit the knnvieilp ud 
nil at Ottl nclhlair annm to ion. P. The MIer dace ant 
kamr ahot ta iln. 10. The dlBseat hoy dU aul kaoir what 
Che to dn. 11. The paler aekid what lie nan do to ha 
nwl. IS. Hmr do you llkn the vvgetahlce? ». I Uka 
tbeet veiy maeh. H. On yon aot like thb aeke.' H. Ob, 
yci; I like It veiymnOb. Ih Do pn like the dianci? IT. 
So, ihietor; eveiythfaig tn-deo hitter. IK It ii I who epaok 
and ban iinken thle. la It ti he whn veatmed to aiMok 
thee* words. 30w It le yoo, la It not, who ban <<anl that 
they ahnald llheiatc Uia piknmol 


Ex. 157. — 1. SBoim W SRiim Sicantc taf llasUir 
hgianctf S. Sl sH4iR vftira; cr miR ni4l, ick R 
taffcIRc dfensiattn kO. 3. BBit levHcn 9Ihl nifluRin. 
(line eirfluns p cffttflitm. 4. SBcna tk Umfllntc tiifir 
Sate p utem Mica, fe Mttc Mel mlt tenrritiB pi 
pRca. 6. SI ill {4ee eft tR gatt gatifni. taR feint Odle 
BiiRtnB4t Mtttn ilL C. Sk GtaRt »cl4> tide faulcn 
gubcB naif B|ai, gcRRaR iRm wRt. 7. Sifdihc nal ta 
leiO. 14 mitc aaf <SMt vcitranca. 8. SDal gri4<R<n IR, 
if! nhRt p lattni, ant ami gcksi motten iR. tana ai4l 
aapfogt sma4l mettn. S. 34niidt 3RncB 3Rr Sffcnl 
la Birin, «iTr Ceclot, aiit f4niiilt nfcRM. Mel f4mcdt 
mk Hub. 11. Gl mar mrin gtcailt. tR tick Oimte Ibn4. 
man miiRic ticfrii annen antoaBtcnn tcifkRcn. 12. Oial 
Rot 3Rniii 3Rt nRcn BBagni artafklT 13. Or Rat mit 
gtafiigOaiamidifelM. 14. «alta Gfc f4n tiriini JtmRa 
iKifki4tT ISw 3a, atR r fgmftft mit ni4t, RaRca Gk 

aittRB? 

XX.1HL— 1. BapvshliaablowlBtbelkee. X»y enter 
playMlypva aia a Mow with the plm of her hand. X It 


goae on a pedcotrtaa toor, and will not n-taia ieftnv evening: 
X llybroOiRwaalntliatlaldtlilamoniliiBbionlertolODkat 
the eon, and tbta aflcnoim he In pins Into town tu eea bin 
alAeonrin. X How dU yon amia by thle soU ineeet T. I 
RmndttinlwnssleBtotht ndd. X It is not kiinwa how 
tblsmiBcoiiiahyhliriiilieii. X Rich poide livo In teau m 
wMer, nd hi fho emmtiy la sammer. IX When nrh and 
prand clllBBiB eomo Into tho w uut i y . they ere Ibnd of 

11 . LonbXVI.waoeB'iitnird jost on the fluntins ut Fnn^ 
thnagh the tieeobeiy of a {lostaunler. 12. The thief wnv 
taken by the nislihwaliih, as be was gnliii; bi can oat of tin 

IX ktlait. what bed been eovareil by the veil of Henry ter 
amny yean boo eome to llpt IX Betrn he got in the roc^ 
liep with me. he oiedo it a ronditioa that I ahoold dnva 
Slowly. IX When hr was ashod why he had onmimttfd this 
degrading deed, he replied that distren bed driven huii to it 
17. Hneapon I easweted him, Om want was no rosoo Ibr 
theft, oml dIelTaa was no laoson for cnnir. IX Foituno 
temoVed him from aBInnieo to tho grmlest povnty, as it 













ouncl Fi?* lo- fiscd 
still contraction oc 









EXGLISH. 


which i- hirircr tl-.an the other, with a stoadj- flow 
of water in it. there is iintloubtctllT a force ttncliiig 
to cause motion of tlio pif'C. Ti'is is cvirlent, lic- 
ctinso the piLSSurc per square inch at A is greater 
.and the area of A is grc.-itcr, therefore the total force 
with which A is acted on is greater than that at a. 
However, the other part of the pipe a B enlarges 
again to tlic same size at E, and the resultant 
force on the part a B exactly balances 'the re- 
sultant force on tlic part a a, hence there is no 
tiTidcncy to move the whole pipe by a steady flow 
of water llirough it. 

.lET PUMP ASD ISJECTOES. 

By inaldng tlio cross .section of tlic pijie at a 
rmaller. tlic \elocity of flow of wtiter may be in- 
creased, and tlic pres-suro still farther reduced. In 
this way it is easy to reduce the pressure at a much 
below atmospheric pro-.suro. by merely contracting 
the bore of the pipe and increasing the velocity of 
flow at that part of tlic pipe. Owing to the p.artial 
vncnuin thus formed at. a there will bo suction 
towards this iiart of the pipe. Thi.s is the prin- 
ciple underlying the action of the jet pump and 
injectors of various kinds. Tho 
Jet Fnmp 

simply consists of a pipe A, Fig. 17, ending in a nozzle 
at a, tlirongb which water flows or is injected from 
a high cistern or reservoir, and flows tlirongb the 
discharge pipe c into tho atmosphere. 'Wo bnve 
seen that the pros.sure at <z is much Ic'S than the 
pressure at O, which is that of the atmosphere. 
Thus tho space .eronnd the nozzle a is a partial 
wicnom, so that water or other fluid is tlicrebj* 
sucked and drawn up a pipe B opening into this 
space, whence it is made to flow away by the dis- 
cliarao nine C. Tlic fluid to bo nnmned is lifted or 


ga.>-eom- fiind from the siirrounding (-pace. On this 
simple j'rinciple of suction, injectnrB hp^e been 
devised for nuiny u.sefnl piiiposc.s. 


E2v GLISII. — XX VI. 

p r,j.] 

COX.«OS.\XTS (coiXiiii-fit), 
rAL.v.T.vi.s. 


Xext let ns jias* on to the pal.ntal consonants, and 
III re wo get info a I.irger held. The only palatals 



starting-)X)int, pronounce in succession s m see, sli in 
s7iaU, and eJi in the Gorman wh. If tho student 
gets tho sounds correctly, ho will find that his 
tongue is succostvcly receding towards the back 
of his mouth, bat that each time the sound is 
formed by contact between the tongue and the 
pakito. Kow let him repent tho experiment with 
the corrcsiionding voiced sounds, e as in seal, th 
cqiuil to I in aztrrc, and 1/ ns in ^oic. Since those throe 
sounds only differ from the three sounds s, sh, and 
j/i (cqn<als of; in U’i) in being voiced) this second 
experiment is only npiicalcd to in order to enforce 
the teaching of the first and convince the student 
that there .ire three well-marked positions of the 
tongue or the p.alntc. Let ns OJiU these positions 
respectively “front.” “middle,” and “back,” Bo 
that s and : arc front palat.als, sk and zh are middle 
palatals, and ff .and i/h rtre back pahatals. 

Having thus established those throe positions for 
continuant palatals, wo can now go on to deal with 
the remaining palatal consonants. G'he explosive 
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DENTALS. 

This table disposes for the present of palatals, 
and we can now go on to frame a similar table of 
dentals. This will not take long, for the purely 
dental consonants are not numerous. We have 
already mentioned the th in thin, and to this we 
can at once add its counterpart the voiced dh re- 
presented by th in them. These two sounds are 
of course continuants, and in English wc find no, 
explosive dentals, for the English t and d are, as 
has been already explained, palatals. But the t 
and d of most Continental languages are dental, 
and in Italian alino'st interdental. To anyone 


the cheeks drawn in as iti the case of the latter. 
The best way to learn to pronounce it is to say S, 
and then tty and make tlUs sound' continuous. If 
the student is sncoessfnl in doing this, he will 'jnro- 
duoe a sound which he will at once recognise os a 
cross between the English a and n>. This German ' 
m or hh also occurs in .Hindustani, and English 
children brought up by native servants often find V 
much difficulty in learning the rounder English 
«. The corresponding voiceless sound is rarely 
met with, but in some parts of Greece the letter i|>, 
has this pronunciation. 

The next consonant we have to deal with is \ 
probably the first which we all of us ever pro- 
nounced. It is the pure labial m. As was pointed 
out above, the lips are in the same position for m 
as for h ; the only difference is that in the one case 
the breath is forced through the nostrils, in the i' 
‘other it is allowed to escape by way of the mouth. ■ 
The similarity between tlie two consonants is best 










sonantnl sri. That' it ijt n consonant the student 
must be careful to verify for himself. He will 
find that he can pronounce ela without any 
difficulty by itself, and can prolong the .sound a.« 
much as he chooses. Tho Ups me.anwhile are well 
apart, and the breath issues without audible 
friction. IVit h tc, on the other hand, the lips must 
be brought inoro nearly together, and a distinct 
friction of the breath agnin-st the lips is audible. 
Abo tho stuilont wiU find it hard to separate tho 
IT from the \owel following, as, for example, in tho 
word ire. Therefore te is a consonant. It is a 
labial, because It is formed by the lips; but it 
(USers from h and bh booau.so the lips are more 
protTiidcd. IVe will therefore call it a front labial. 
It is a continuant, because the sound Ls due to 
tho contimieil friction of tho braath against tho 
Ups and not to a sadden explosion. Lastly it is 
s-oieecl, because in pronouncing it the vocal chords 
vibrate. The consonant n is therefore a voiced 
continuant front -Labial.' '^^^lat is n-h, ix.. the n in 
n-Jiich as prononneed by'Irishmcn or Scotchmen? 
It is nothing but the voiccIc.ss cquh-nlent of rr. 


or by trained European cars,' from the unaspirated. 

One word more on the subject of this very im- 
portant letter fi. We said above that it was aii 
aspirate, not iJie .aspirate, and the distinction is an 
important one, not only from a scientific, but- from 
a practical i>oint of \iow. From a scientific point 
of view crory vowel is preceded by a breathing, or 
aspirate, and the particular breathing represented 
by the letter h is only somewhat harder than Hie 
ordinary breathing. In our system of spelling we 
ignore the soft breathing, leaving it to be under- 
stood, and only mark the hard bre.athing. Bnt the 
Greek grammarians used to mark ,both ; thus ^ 
denotes the long ee sound preceded by a soft 
breathing, and in our spelling would be represented 
merely by ee ; while with the comma turned 
round, is the Greek way of representing the sound 
which we spell >w. 

This, however, is not all. Not only is it scientific- 
ally accurate to take note of the soft breathing os 
well as of the hard, but we must nlso practically 
recognise the existence of a still harder breathing 
than our aspirate. In Arabic, for exciinple, one of 























he converter with a base, lime, inste 
}xide, silica, and by this simple mo 
of the phosphorus is kept out of the 


aid of 
difical 
steel 


throe principal oxides, ferrous oxide or protoxide 
(FcO), ferric oxide or sesquioxide of iron (FcjOj), 
and magnetic oxide (FejO^). 

IVlicn ferrous oxide, FeO, is dissolved in acids, it 
forms the ferrons salts, which are usually pale 
green; their solutions hnie a great tendency to 
absorb oxygen from the air and pass into the 
corresponding ferric salts ; this conversion can be 
rapidly effected by boiling with any oxidising 












§ 44. In 'ti-anslutin" the following speech into 
Latin, we should aim especially at siinplicity, 
directness, and concrete expressions. A large use 
of asyisdcton will represent the inix^assioucd excite- 
meut which pervades the original r — 

Do you suppose, gentlemen oC tlio Jnry, that I 
am inventing a fact which is evident to all, known 



salnta •nosti ^ . 

X.julebis littcris. 

(iii.) Allusions to tho posting and dolLveiy of 
letters must, of course, he In accord with Koinan 
customs and postal arrangements and it must be 
remembered that there was no xmst, in our sense 
of the word, org.aniscd by the State. Letters were 
sent by friends who might chance to be travelling 
in tho direction required, or by slaves who .were 
kept for the purjjose. So, “To send (ar write) a 
letter by the post to anyone," is Dare litteras 
tabellar'w ad / to “ deliver " it, is perferre. 

(iv.) IVe have noted the precision of Latin in 
its use of scrilicre for our “say,'' “tell,” in letters. 
Another idiom, duo to tho same c.ausc, is tho use 
of the imperfect tense for the irresent when tho 
time of writing is alluded to ; tho writer {rrojecting 
himself into the time at which the letter wonld 
be rend by his correspondent, and using the tense 
which would then be exact, Dllipscs are, of course, 
much more common than in tho more elaborate 
styles of proso-uTiting. ' 

With tliese hints, wo may conclude our course 
with a few practical experiments In letter-writing 
in Latin. 

§4r. 

(1.) India, 27th June. 

My dear Arthur, 

Although I have absolutely no news of nny- 
thing that has happened since I jmsted a letter 
to you ; yet, ns tho mail is leaving for London, I 
ought to send you a lino. And first of all, a point 
which is worrying me more than anything else — 
not, however, that you can give mo any help in it; 
for the matter is staring mo in the face, and you 
are far away. On the 30th of August I must resign 
my governorship. Whom am I to leave behind in 


recc^ised that he is of a wdndorfully alfectionate, ■ 
sweet, and kindly disposition. I wanted you to 
know that .... There's one more thing. I should 
bo obliged to you if yon would send me W.'s speech 
against the I/and Bill. Do write to me as soon as' 
possible; if nccesiinry, by a special messenger. 
Give my love to your admirable wife and daughter. 
Take care of your healtli. With love and all good 
wishes, , , Bdievo roe, ever yours, .. 

A. W. D. 

(2.) Brindisi, 8th April, 

Dear Tom, ... 

1 received several letters from yon by the-samo 
post, which yon sent at different' times. You may 
be sur& that the business you mention is as near to 
my heart ns to-yours .... But to return to your 
letters— every thing else 'is excellent, but one thing 
surprises me. Ko one bnt yourself — that is, no one 
who writes his own letters— sends sevoml copies of 
the same letter. As for its being on the hack of an . 
old MS., well, I commend your frugal mind. But I 
do wonder what there was on thht piece of paper 
which you choose to erase rather than not write 
this, unless, indeed, it might be your own speeches , 
.... Or do yon mean to imply that there is no- 
thing doing, tiint yon are at a discount, and that 
you Imven’t even enough paper? If so, it's your 
own fault, for c.nTying your modesty off with you 
instc,ad of leaving it behind. with me ... . Don’t 
be surprised if a rather long time elap.scs botwoon 
my letters; I am to be .aw.ay in Miiy. T.ike csirc of 
yoursdf, and rememher me to Brown. Mary sends 
her lovo. Yours affectionately, 

A,.J. 

P.S.— I have destroyed the .letter that Bussell . 
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of Denmarlr'n'as placed at the head of it. Under 
him were the Diikes of jMecklcnbuig, Connt.AIans- 
feldt, an able commander though an adventurer, 
the Marquis of Brandenburg, and some of the lesser 
princes on the western side of the Empire. War 
burst' forth instantly. The Danish king was all 
unready_to embark in such a war, and those who 
■relied upon him for leadersliip and for material' 
help as well, were unable to bring 'much to the 
advancement of the cause,, except themselves, their 
"swords, and' their enthusiasm. On the Imperial 

- side were wealth, the best soldiers in Europe, 

leaders of consummate ability, and with a belief in 
the righteousness of their 'ciinse which was worth 
half an army to them. Counts .Tilly and Wallen- 
stein — the latter rrns in the course of this campaign 
made Duke of Eriedland— oommandod for the 
Emperor, and against their skill and the discipline 
of the troops all Mansfeldt's bihvery was in vain. 
The Protestant provinces were overrun, fire and 
sword laid waste the whole of that part of the 
Empire, King Christian was beaten again and again, 
and finally made peace with the Emperor on con- 
dition of renouncing for ever all tight to interfere ' 
in the aifairs of Germany, and of leaving his allies 
in the war to their fate. The Dukes of Mecklenburg ‘ 
were dispossessed, Wallenstein obtained a grant of 
the ducliics for himself, and the Protestant cause 
in 1629 looked' black indeed. 

Help came from a very tmexpet^d quarter. 
Louis Xni. of Fr,anoo came to the throne a minor, 
and Cardinal Richelieu was appointed to govern in ' 
his name. The Cardinal had two grapd ideas of 
State policy ; one was to humble the nobility of 
France to a minimum of power, so that the king 
might be all in all in his kingdom ; the other was 
not to allow any foreign State to become so , 
powerful ns to make it impossible or even dangerous 
for France to cope with it. With his home policy, 
which he carried oat bloodily and mercilessly, 'we 
have not now any concern, but his foreign policy 
led him to sec, in what was going on in Germany, 
the certainty of Austria becoming, if not checked, an 
overmatch for any other European nation whatever. 
The Cardinal disliked heretics, not so much as ' 
such, but because they were necessarily troublesome 
people to the Government. In France, he crashed 
the Huguenots with a relentless hand, but he did 
not object to Huguenots in other people’s dominions, 
especially if, as in the present case, they hdped on - 
his policy. If he hated Protestants at all, he hated ' 
the Imperial power still more, and he did not 
scruple to employ and to support the former when . 
they promised to come in conflict with the.latter. 

A decree of the Emperor Ferdinand published in 
1630, and requiring the Protestants to give np all 


church property of any kind in their use or pos- 
session, was entrusted to Wallenstein' to carry out, ■ 
and that despot did his work so cruelly and shame- 
fully that even the Roman Catholics' cried out. 
The deadly rage of the Protestantswas once more 
excited, and; fed by tlie agents of Richelieu, looked 
for the “still strong man” with “heart,- head,, 
liand," who should concentrate their anger, and 
then discharge it upon the Imperialists. 

■Such a man was Gustevus Adolphus, King ol 
Sweden, the most important, both for position ^a’nd 
resources, among .all the Protestant princes of 
Europe, When asked to take the place to which 

' Christian of Denmark Iiad shown himself unequal; 
and from which many a bold man might have- 
shrank, he hesitated ; but-having accepted the post, ■ 
he knew no shirking or shrinking from the work. 
Ho devoted himself and all his resources to the 
undertaking, and having captured the important 
island of Rfigen, landed ^n Pomerania,- June 24tli, ’ 
16 M. 

Jealpn^ kept asunder thoso who should have 
hnrried'to meet him. The Saxon ^iticcs even 
refnsod him ' permission to march his army through 
their territories— a foolish, even criminal act, which 
mused the strong city of Magdeburg to fall into 
the ' hands' of Count Tilly, who knew not the 
meaning of the word mercy, but caused 30,000 
of the inhabitants , to perish miserably, and the 
entire city, excepting the.cathedfal, to be razed to 
the grounci This ,awfal cruelty of tho Imperialists 
tauglit German Protestants what they had to 
expect, and the immediate result -was to bind the 
wavering Protestant princes in a firm bond rvitU 
Gnstavtis. The rulers of Pomerania, Brandenburg ' 

■ (now tho kingdom of Prussia), Hesse, and after 
some delay, Saxony, united to support the King of 
Sweden, who brought men and ability to fight their 
battles. At Wittonbnrg they joined their armies 
with his, and at Leipzig, on the 7th. of September, 
1631, battle was joined -wilh the Imperial nnny 
under Count Tilly, who was defeated with tre- 
mendops loss. The ghosts' of Magdeburg sat 
heavily on his sword, and diverted his talents from - 
their usual' successful channel. His valour and his ■ 
counsel were alike set at naught, and at length, in 
the early part of 1632,, when trying to stop the 
progress of tho viotorions Swedes into Bavaria, he 
was killed, by a cannon-shot, from -which all the 
relics he carried about him, all the saints to whom 
he paid his homage, could not save him. the Pro- 
testant allies occupied the 'whole country between 
the Elbe and the Rhine, and after Tilly’s dea^ 

■ overran Bavaria. . ' 

WaBenstein, whoso boundless ambition, enormous 
wealth, and intolerable insolence had fixed a great 
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TACiriro (or y\aTTa), a 'tmroi, a boisc. - 
tongue: Max>), a fight, a contest. 

Aatfiay, a divinity. , ^opis, bcaringi/rom ^cp», 
A^pas, the people. I bear, produce. 

By the help of these “ Secondary Components” 
and the Vocabnlary, the learner ought to-be able to 
give the meanings of the several derivative words. 
Words, the roots of which have occurred previonsly, 
as ypwpia in SiKoypapta, are not repeated under the 
’ he.ad of “ Secondary Components,” ttnless for special 
ro.asons. 

In Mya> you see a preposition pntfitted to a verb; 
tvaya is made up of tvl, itpon or to, and 6,yo (Latin, 
ago), I lead or condwyt. Hence IvAya means T lead 
to. Instead of ivi, wo might have had the preposi- 
tion ivo, as in arrAyu. Now o!r<! means-/ra»j, amap 
front ; accordingly, arayai is, J fead ateatf. With 
arii, which denotes vwtiou njmards, i.yu in the form 
of aviya, signifies, I lead vp ; and with koto, as in 
tcaraya, the same root means, J lead down. You 
thus see how the propositions are used as prefixes, 
and how, as such, they modify the signification and 
increase the vocabulary. A comparison df the 
English “meanings” with the Greek verbs as just 
^ven will show that what we express by an nneom- 
bined verb and an adverb or preposition, the Greeks 
expressed by a verb and a prefix in combination. 

That the learner may have sufficient practice in 
.declining feminine nouns of the first declension, he 
should write out the nouns and adjecUves in the 
following vocabulary according to the tnodels given 
above. 

VocABunABif. 

•Aorpair^, -fir, ^.lightning. *£ir«A4 good, honest. 
’Anpta, -as, ri, dishonour. EiSiIsu, I make straiglit, 
BoiriAcis, -as, ij, B queen. make right. 

BiuriAeia, -as, sj, a king- Ka\ri, beautiful, 
dom. KoTe’;t<e, I hold back. 

injury. Aapvpi, shining, splen- 
Bpovrii, -ijs, J, thunder. did. 

FAuirira, -rjs, u, a tongue, McraSoA-^, -fir, u, change. 

speech. niWw, I fall. 

Alaira, -ns, n, manner of 'Faii'ois, easily. 

life (Eng. diet). ZkoAio, crooked, wrong. 

AiSfo, -ns, n, glory. 3 toA^, -ns, n, a robe. 

Eivapla, -ns, n, regard for Tuxij, rns. n, fortune, fete. . 
law. ^4pa (Latin fero), I be«ur. 

. Exebcise 5. 

Translate into English ; — 

1. Ti; KoKtif iripla evsTai. 2. 'PaSlas ifdpe rfiv 
srci'i'aj'. 3. Bpomii ix \apvpns iirrpcanjs ^yrerai. 

4. 'H opcTlj iaeKnil Solar ?xr‘- 5. Eityopla eilum 
' Sisns OKoKids. 6. AUn Sf/ojr Tbcrd itol fiAo/S^ BAa- 
7. ’AynflJiv SiaiTor iys. 8. KaTcx^ yASo-iriw. 


9. 'H ■rixv sroAAdftis /JCTofioAas fx«i. 10. venial' 

^epert, 11;' AT AapsTpo! tuxoi paSlus srivToniro', 
12. ep^pe rir vi/xor. 13. 'H aperfi 66 k efeei rais 
rixaes. 14» ’AvtxeoBe ran xoAcvur pepipwun. 15. 
'H fiaaiXeia \apvpan PairtXelan ex“- 'H 'lrroA^ 

eavi koA^. it. KaAas aroXas lx‘’/‘r>'. 

Exebrise G. 

Translate into Greek ; — 

1. Tlee cares. 2. B.useness begets dishonour. 
3. Virtue follows feme. 4. They bear poverty 
easily. - fi. Poverty is borne easily. 6. .You bear 
■ poverty easily. 7. Thou hast changes. 8. Abstain 
from baseness. 9.' They have a beautiful robe. ■ 

10. Do not yield to fortune. ' 11. They yield to ■ 
fortune readily. _ 12. Do ye restrain (hold bach') the 
tongue (that is, in English, your .ionfftie). 13. 
Wrong judgments are made right. 

Having treated of feminine nouns of the first 
declension, we now pass on to ' 

MABCUMHE XOmtS OF THE P1E8T EECliESSIOJ?. 

Examples. , 

Singnlar, ' • 

A dtino. A ymitK Uetatry. 

Norn. woAiTT)! (<). neayiSs. ‘Epptas. amir. 'Eppns. 

Gen. . voXirov. neaylov. 'Sppiov. „ 'EppoS.. 

Dat. voXlry, neani'f.- 'Eppe'f. „ 'Eppf. 

Aoo. voXlrnn. , neani&n. 'Epptav. „ 'Eppnr. , 

Too. voAito. reavio. 'Eppia. „ 'Eppn- 

JTom. voATtoi. veaviai. ‘Epptau „ , 'Epptu. 

.Gen. iroAiTSv. reoriSr. 'Epptun.' „ 'EppSiv. 

Dat.- - woAiTOir. ntaniats. ''Epptais. 'EppaTs, 
Acc. vaAiras. . vearius. 'Eppeas. . „ 'Eppus. 

Voo. -voATtoi. ' neaviai. ''Eppiai. „ 'Eppcti. 

N.A.V..»oA<'ro. nednld. 'Eppta.'' „ 'Eppa. 

G.D. 'vaAlratr. neaviaiv. 'Eppeatn. "EppaTn. 

The vocative of such nouns ns have -ijr in the 
nominative singular ends in -6 in 'the following . 

1. .In all nouns in -T7|r, as roforns, an archer, 
vocative ro^ira \ vpoip-fiTtis, a foreteller, a jrrophet, 
vocative vpai/mra.^ 

2. In all substantives in -ns compounded of a sub-^ 
stantive and a verb, as yeapirpns, a land-mcasnrcr, 
a geometrician, vocative yeaperpa ; pvpovaXns', a 
perfumer, ympmrSXa. 

. VOCABULABY. . ' 

’ASoA«TX>»r,-<’“> 4,0 chat- ’AKpadrns, -on, S, a' 

terer. . hearer. 

Axona (with Gen. or BAetirra, I injured • 

Acc.), I hear. Bopfer,*' north wind. 

* Declined hUe 'Eppeas uncontracteiLl 
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, where c := the current, . 
n =: the E.1I.P., 

„ n = the external resistance, 

E = the resistance of the cell, 
iinji 11 it is des’irecl to send a stronger current through 
. the resistance, mot c cells must be employed. Any 
such combination of cells is called a battery. -The 
manner in which a number of cells should be joined 
up in order that they may be used to "the best 
advaiitage is an important matter, and it' depends 
' upon the nature of the cell and upon the resis&incc' 
through which it is desired ‘to send the current. 

- In some 'cases all the colls ohould be joined up 
in series ; that is to say, the positive element of the 
lirst coll should bo connoctod.to the negative cle- 
ment of the second,' the positive of the second to 
tlie negative of the third, and so on ; the free cle- 
ment at e.acli end of the series is then joined to the 
resistance through which' the current 
Such an arrangement of the cells is shown in Fig, 19. 



'In some cases all the cells arc connected up in 
paxallel ; that is to say, all the positive elements , 
are connected t 
gether, and all the ' 
negative elements 
are connected to- 
gether ; this ar- ■ 
rangement of the 
cells' is shown in 
Fig. 20. 37mjB.H.F. 
of this cowibinaiion 
, of ceUt is tlic same 
as the B.M.p.,0/ a ■ 
siMglo cell, but the 
^ resistanee 'is the re- 
syianee ef a single 
ceU divided bij the 
tatniber of cells cott- 
^etedm/.' ' ' 

.'ExaupLS . ■ 



flow. 'Wliat current wiU 


' Fig. 20. 


The short thick lino roprosents the positive ele-‘ 
ment, and the long thin one the negative element ; 
the curled line represents the external jcsistanco, 
and the arrows show the direction in which the 
current flows round the circuit. Both the e.m.p. 
and the resistanee of the battery thus connected 
lip differ from those of a single cell. The nets 
E.M.r. is tic sum of the E.M.P.’s of the separate 
eiAU, and, the nea resistance is the sum of the re- 
sistanecs of the separate cells, ' , 

Example 1. — B’hat current will a battery of 12 
Grove cells connected in series send through an 
external resistance of 7 ohms ? 

The B.M.P. of a Grove being 1-94 volts, and its 
resistance 0-25 ohms, 

The B.M.p. of the battoiy is cle-urly - 
l-Wx 12 = 23 28 volts. 

And the internal ro--istancc is 

,~The current is therefore, by Ohm's law, 


bichromate colls conhccted 'np, in parallel sene, 
tlnongh a resistance of half an ohm ? 

Tlie B.M.P. df a bichromate being 2 volts, -pnd its 
rcsistah<;c 1-5 ohms, , • , . ' . ' 

The ' E.M.P. of the battery is clearly - ■ ■ 

.StoIIs. 

And the internal resistance is 1-3 diiuded by 4' 
'■'= 0-370 ohms. 

The current is therefore 


= 2-230 amperes. ' ‘jtnaiwr. 
Instead of having all- the ‘colls bonnecto'd up in 
^eries or nil in parallel, it in often necessary to 
havo somo in series, and some in parallel in order 



• , Fit'. 01. 

- to obtain the 'strongest jiossihle ciurent through a- 
‘ given external resistance. Such combinations of 
'leUs are shown- in Figs. 21 and 221 In both cases 
there 'are twenty cells in the' battery, but the 
E.hi.F.’s and the resistances of the two batteries 
differ. \ 

, The KM.F. of the battery shown in. Fig.' 22 is' five 





EI.ECTCICHY. 


IIS 


iTBiPi lli<- r.£ a rincla call, nr'l i'a r(»i-*ar.r« 
i- C»t Hnst' tte rwisiar-w- nf a »ir=lc call iSvM-I 
Ut iar.r. 

Tlifa EJiur. of tba Lnt'.pijr i-ho«ii in Fig^. 21 if ten 



times the s.aLr. of a eingla cell, and Iti zesiatanee 
Ip ten tlmef the icabtanee of a iliigle cdl divided 
bj-tira. • 

/hr atiy eamllnaHon ^rdU Me ^tetite ■.ILF. 
•f ike EJi.r. tf a tingle eiU yaOUjaiei iyfke 
mmier tf crilt in teria, ami Hut ^eetin retitfanet 
it Ike rattianep 0/ a tingle tell •laRljiIied kg ike 
number (if edit tn teHet, ani IMlii kg fke nemSer 
It jiaralkt. 

This mlo can lie beet ej cp r e ase d in ^ymhole, thne ; — 
Let B s the effeeth-o E.x.r. of the batteiy. 

„ ass the nMiatnaeo of the » 

^ 'e=sthes3LF. ofaahifdaodL 


Then for 007 comUnatloa, 
, E=m .... 

and 


OLfc 


B- i an.). 

Exasifij: 3.— If the cetla shown In Figs. SI and 
SS were bUditwnates, haslng an E.tl.F. of S Tolts 
pnd a resistance of 1'6 ohms, what wonld be the 
plhsctlra E.s.r.'s and leslstaiices in the two caaeaT 
ForFIg. SSs— 

* = 2, 
r=l-il^ 

0 = B. 

i»=4. 

' Substituting theao snlnea tn the fonmda bstm. 


And in a sinular nauinpr we get the following 
snlnea for ths combination of cells shown in 
Fig. 21:— 


Tlie po*slble combinations of the twonty cells, as 
well as the E.>Lr.. and resistanca conesponding to 
each combination, Is given in the following tnblo : 



ceUa be oennocted npT 

The above combinations give the following onr- 
rents throngii the given resistance 
SO in scries gives 

_ «o « 

' ®=ao+?5“5f%* 

a jeoSBiniwns, 

10 in sarles n^ 5 in parallel gives 
n SB » 

VS+7«“1S’ 
w I'SSiiaFeieh 

6 in series and i in parallel gives 


B I'On aaipenflp 

d in sesiea, and 5 in pcnillel pves 
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the resistance between A and D in order to got the 
total resistance between the points A and B; 



A special case of formula occurs when two 
points are joined by two resistances in parallel. 
The effective resistance between the pennts then 
becomes 

where and r„ are the two resistances. Estpressed 
in words this means tliat the effeeiire resistance 
betieeen the two paints is the product of the two rei 
sislances divided, by their sum. 


LAWS OF SHUNTS. 

Under most circumstances it is of importance 
that we know accurately what strength of current 
is flowing through any circuit. 'In orde? to obtain 
the necessary information, some form of measuring 
instrument is inserted in the circuit, so that the 
current flows through it and works some piece of 
indicating mechanism. Such instruments can only 
nieasure currents up to a certain strength, beyond 
which they are useless, and it frequently occurs 
that currents above this strength require measure- 
ment, The difSculty is got over by placing across 
the terminals of the instrument a resistance which 
will be In parallel with it ; the’ourtOTt then divides 
Into two portions, one of which passes through the 
instrument, and the other through the resistance. 
Such a resistance is called a shunt. 

The proportions of the whole current that flow 
through the .instrument and through the shunt 
depend upon their respective resistances; if the 
instrument has the smaller resistance the greater 
portion of the current will pass through it, if the 
resistances are equal the current will divide into 
two equal portions, and if the instrument has the 
greater resistance the greater portion of the current 
will pass through the shunt. Xn every case the 
current divides into two parts, which a/re inversely 
proportional to the resistances through which they 
flow. The portions of the current flawing through 
each path can be best found thus — 

Let c = the total strength of the current. 

„ C; = the current flowing through the instrn- 


„ 0, = the current flowing through the shunt. 
„ G = the resistance of the inkrument. 


Cff a, 

d7 = S 

in be mitten in the form 


but, ' 
therefore. 


I'n - 8 

Cj + Cj G + S' 

C=C, + Cy, 

Cg 8 ' 

■u =gT:s 


. 0 = 


(X.). 


Equation (IX.) gives us the strength of current 
that flows through the instrument when a current 
of known valuo c is flowing through the circuit, 
and when - G and s are the resistances of tlie_in- 
strnment and shunt respectively. 

Equation JX) is, however, the more important 
one, since the use of the instrument is usually to 
determine the strength of the whole current th,it 
is passing through the circuit. It measures directly 
that portion of this' current which passes through 
itself Cp, and when this portion is multiplied by 
the fraclion - — the' result is the total current 
flowing. The fraction hnoren as the multi- 

flging pow^ of the shunt ; it is that quantity which 
the current flowing through the instrument must 
be multiplied by, in order to obtain the total cur- 
rent flowing through the circuit. 

Exauplb 8.— a current of half an ampere is 
found to be passing through an ampere-meter whoso 
resistance is 8 ohms, and on which a shunt is placed 
which has a resistance of 2 ohms. .What is the 
total current flowing? 

Substituting these values in formula (X.), we 
get 



= 2-5 amperes. Answer^ 

The multiplying power of this shnnt is 6. 

It is highly advantageous in practice to have 
Instruments — particularly high resistance galvano- 
meters — ^provided with a nnmher of shunts which 
will have convenient multiplying powers. The 
most convenient multiplying powers are clearly 10', 
-100, and 1,000, and instrument-makers usually pro- 
vide each galvanometer they make with these 
shnnts, so that they can be used with four degrees 
•of sensitiveness. The resistance of the shunt'whicU 
will have any given multiplying pbwer can be easily 
found when the - resistance of the instrument 
is known, thus : — 
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In thi two last-named genera the fruit is 


wers dimerous thronghout. (Enothera hiennis 
so ca'lled from its yellpu 
Fuchsia, a favourite genui 
petaloid calyx diCering ii 



familiar loosestrife ^ ■ ii t i ■ 

(^Z/jftlvrwm') of our 0 |j 

rivei^banks, already 
mentioned (Vol.I■\^, wi. ‘ 

p.l86). The formula 

of this .flower is i"' 

(6).fl.6 -f '6.(2), the ^11^0 B 

single stj'le In each 1 

'of the three forms ■ •• 

being of a different Fig' V7.— The Caw 

length from either cTOw2MaSlVs;*prraiS 

of the two whorls ^itta.„enoaihil.cM(»i.diio Juga. 
of stamens in that plant, but of the same length as 
one whorl in each of the^ other two forms, and 
cross-pollination being secured by the ppllen of 
any stamen being prepotent on the stigma of a 
style of the same length. Insects visiting the 
flowers na^rally touch the stigmas with the same 
j>ai;ts of their bodies as they do the anthers of sta- - 


mostly belonging to 
S JLs^^ •tropical America, 

^ a Tvith simple branch 

1 tendrils^ and palm- 

ately lobed, stipn- 
t leaves, which 

''I A ^1 were flamed by 

H . Spanish Jesuits 

ra ' from a fancied re- 

" ' presentation of the . 

T (DmKot.CmvIa). . instruments of our 

Lord’s Passion in 
' ' • , the parts of the 

flower. The five petaloid sepals, each of which 
ends 'in a^ little hook, and the five petals, gener- - 
ally similarly coloured, represented the apostles, 
omitting St. Peter and Judas ; the character- 
istic circle of coloured' filamentous organs, each ' 
containing' spiral vessels, known as the corona; ‘ 
in which resides the perfume of the flower, 'figured 
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. {•isfCHt cilys aa'l tlic frcit. a nncaKir.e. v-hica is 
edible in ^olao sj-ccic?. IVitli the i,:t-.'in:.-:lDe-eTi- 
tome botiiai^i'. place the Papaw ( iaWiT Pajmva). 
a South American tree, rrith diclinous flowers ami 
no corona, the Iciues of which contain the inter- 
esting- zymase or ferment “papayin," and Inne 
consequeutiy the jiroperty of rendering tough 
meat tender when »l is -wmpped in them. 

The Cvevrhilacea-, or cneumlier family, are an 
czcceiliiialy interesting, anomalous, and i-^olated 
group They are climbing herbs, belonging mainly 
to hot elimatos and haring a watery jnice, which is 
often iiargathe owing to bitter principles residirg 
especially in the root, pericarp, and seed. The 
leaves are scattered, petiolatc. and jxalinately reined 
and lohed. Tlie tendrihs. which sometimes biancli, 
liave been the subject of much controversy, but 
.appear to be mainly foliar, their base, however, 
consisting of an extm-ardllary branch. The Cowers 
are usuully diclinous, polysymmetrio, and penta- 
tncrous ; tlio corolla consists of five united yellow 
pebiis ; and tito stamens, although ori^ally five, 
ofton have the filaments of four of them united in 
pairs so that there appear to ho three, and the 
anthers fused into a sinuous body with sinuous 
dehiscence. The inferior fruit is typically a pepo 
with n horny pericarp and three parietal placentas, 
and often, as in the pumpkin (Omur&ito maxima'), 
Fcaching a very large size ; but in our only British 
species, the white bryony (Sryonia dioiea), the 
fruit is a red berry. In the squirting cucumber 
(^Eehalittm) the fruit bursts oS its peduncle, violently 
expelling its seeds, and in Seehixm there is but 
. one seed, which germinates within the fruit. The 
fruits of the melon (Cucumis Mclo), the cuenmber 
(C. tafirrif), the' water-melon (CiMiKrWte Ciintllut), 
the gourd (<7. Fejxi), and its variety the vegetable- 
marrow ( C. Pepo. mr. ai'ifera) are edible ; those of 
Hcbalhim and Citrulivs Colocijnthis are medicinal ; 
and the fibro-i ascular system of those of Lwffa 
asyptiacaiorcas the so-called “Egyptian louphar,” 
or towel-gourd. 

The, Pcgtmiaeear, or elephants' ears, so called 
from their oblique leaves, are mostly succulent 
tropical herbs with an acid juice. The affinities of 
the group are doubtful. Their stems are swollen 
at .the nodes; the leaves are stipulate; and the 
flo-n’cis are moncecious. The staminate flowers 
have the formula 2 -l- 2 . 0 . 8 .0, and the pistil- 
late ones 5.0.0. (3), the perianth leaves being 
petolold, the placentation central, and the ovary 
three-winged externally. Some species ha-ve 
tubers, and many of them freely produce adventi- 
tious buds from the cut surfaces of the fleshy 
leaves, by means of which the plants can be 
multiplied for our gardens. 


The roliort F,'e.>if?alef — ^be-ide^ the ^exembnjan- 
thacc-r. of which the ive-plant OUsembriKruthaiiuvi 
erpstellirvm), so-eallt'l from its whole surface 
hcini .'tudiled with ice-like water-vcricles, is a 
fanuhar example — contains the -well-kiio-n-n family 
Caetaccer. This family, almost confined in a -wild 
state to the diy p-arts of iTOpical America, such as 
Texas, California, and 31exico, i.s most anomalous 
in its -vegetative organs. The stem and branches 
of some genera are flattened and leaf-like ; those 
of othcr.«, columnar and many-angled ; and others 
arniin. globular; whilst the leaves are represented 
by thorns in clusters. The greater part of these 
stems, which remain green externally, is cortical 
parenchyma, often densely filled -with crystals of 
calcium oxalate, and the water}* juice distinguishes 
the order from the spinous Enphorhiacete of Africa. 
The flowers are acyclic and epigynons. the sepals 
passing gradual ly into the petals. The formula is 
'oc . Qo . <£ . (S or 6). The stamens are often 
declinate, and the fruit is a unilocnlar berry. That 
of Opuntia vulgaris, the prickly pear, now natnral- 
ised in South Europe, is edible. O. cocoiueU i/era, 
the nopal, is the food-plant of the cochineal insect. 
Some white-flowered species of Cercus open their 
flowers at night, and give oit their perfume in 
intermittent puffs. 

The cohort CmhcUalcs have usually exstipnlate 
leaves; umbellate inflorescences; polysymmetrio, 
pentamerous flowers, with an inconspicuous calyx ; 
one -whorl of stamens nnder an epigynous dbk; 
one saspended anatropous omle in each loculus; 
and albuminous seeds. This cohort includes the 
orders Umiclliferte, Araliacex, and Cornea!. 

Though some .species, such as the giant cow- 
parsnip (^Heraoleum giganietim) of Siberia, reach a 
large size, the UmheXUferte are mostly herbaceous, 
being either annuals or herbaceous perennials. 
Their stems, partly from the tearing of the copious 
pith in rapid growth, are fistulor, and even the 
short intemodes of the vertical rhizome of Cicuta 
xirasa- are hoBo-w. No group has more highly or- 
ganised leaves. They are scattered, exstipnlate, 
and very rarely simple, as in the peltate marsh- 
pennywort (JOydroBOtyUs), the spinous and am- 
plexicaul eiyngo {Eryngixtm), and the perfoliate 
hare’s-ears (^Supiciinim). Generally they have a 
much dilated sheath, and are hi- or tri-pinnately 
divided. Tlie flowers are generally indlridually 
< small and inconspicuous ; hut are grouped in flat 
compound umbels with involucres and involucels. 
Th^ are pentamerous and usually polysymmetrio ; 
but sometimes, as in Heraeleum, the outer florets 
become (by unequal growth) monosymmetric and 
more conspicuous. They are proiandrous and are 
pollinated by insects. The formula is (5) . 5 . 5 . (2). 
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TI^c limb of the calyx is generally very small, and 
the epigynous petals are white or yellow, with amnch 
inllexed or even bifid apex (Fig. 77 c). The cromocarp. 



the characteristic fruit of the order, consists of 
two syncarpons carpels suspended from the carpo- 
phore, or prolongation of tlie axis between them, 
whioli is often bifurcated at its apcxi Each carpel 
(merlcarjj) commonly bears five lonptudinal ridge.s 
{costa! or jttga,') externally, with sometimes four 
secondary ones between tlicm, and often with long 
oil-cavities or vitta: in the rallcculo! or hollows be- 
tween the ridges (Fig. 77 D, E). Though many 
VmbeWferte are harmless, and others are rendered 
so by blanching, many have an acrid narcotic juice 
in their green parts, others contain gum-resins of 
medicinal value in their roots, and the aromatic vola- 
tile oil in the fruit gives a value to many of them. 
The order belongs mainly to the North Temperate 
zone ; butthe plants th.at yield the gnm-resins belong 
especially to the warm dry region of Central Asia. 
The tap-roots of the carrot {Da-veus Carota), and 
jMirsnip {Pastinaca saliva), tho fmits of the cara- 
way (Chra);!. Carui), and coriander {Coriandmm), 
the green parts of tho parsley {_Pctrosclihnm), 
fennel (^Pamttnilvm), and angelica ^AreJiangdica), 
and the blanched petioles of celery (Ajfium gra- 
veolens), which when green is poisonons, arc 
• etades of food; hemlock (Chniion maeulatm), 


and water-hemlock {Cieuta virosa), are two of the 
best-known indigenous species wliich are poisonous ; 
and asafoetidn, gum galbanum, ' and gum am- 
moniacum are produced by species of Ferula and 
Dorema in Thibet, Persia, and Syria. 

The Araliaceo!, or^ ivy family, differ from the 
VmbeWfcrai in their stems not being fistular, but 
sometimes woody, and in having usually more than 
two carpels in the baccate fruit. The ivy (JlcAera 
Helix), climbs by means of .adventitious rootlets, 
and has palniately lobed leAves below; but only 
flowers wlicre it is free from its support, and in 
this upper region bears unlobcd leaves. The 
perisperm is slightly ruminate. Chinese rice-paper 
is the pith of Fatsia gyajtyrifera, and ginseng, v.-dued. 
in Asia as a mcdioinc, is the root of Panax Ginseng. 

Cbrnaceo!, the dogwood family, is a small group 
of shrubs, inhabiting temperate regions, with 

times tetramerous, and diclinous and baccate fruit. 
’Omats sangiiinca is the common dogwood, .and 
Aveuba jajionica, a dioecious evergreen species, is 
familiar in our shrubberies from its cream-spotted 

All the natural orders we htive so far been de- 
scribing belong to the sub-class PoXypctala, though 
in some few oases the corolla has been gamopetal- 
ous. Wo now come to the second sub-class, tho 
Gamopetalo", a less varied, but in some respects' 



more highly specialised assemblage of orders. The 
gamopctalous corolla is tho chief character they 
have in common; but their stamens are mostly 



liOTAXy. 


3BB.- 


r (Tnnieia rjisenipcw. art'. iMr vUl't tLa 


if (6) 3 (2). Olic 9iib-c1sv< J« <!M4e<1 bccldinp. Tie jracyet- 


the or 

Trith n 9U> 
rurinc one. 

In ll'o fKicf 
ghott, tlic Mnmeiui 
nre gcn'oclly eqml 
in nmnbvffi to the 
petals. The cciite 
embraces the three 
cohorts, jBetlaTa, 
Afteralet, nod Cm- 
jMMalet. The first of 
tlicec, the Uniiala. 
luiTc oppodto learcs. 
and at lentt two 
chnmben to their 
omries with at len»t 
one ornle in each 
ehamlier. The co- 
hort inelades the ttro 
orders Qtpiiftiliacete 
and JlMaeae. 

The Ckjiri/eliaeoe 
dilefij belong to 
temperate or cool re- 
gloos of the northern 
heml^ere. Tfatj 
are more abnndant 
In Central Asia, in 
the north of India, 
and :n Ameiiea. then 
In Kniope. Certain 
species pass bcyoml 
tboUmitsvhichaeem 
to be impe^ hjr na- 
tara to the fomilf 
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■roM' t, ITSaraKA OjiuFirg), in 
imcriloeri'raof itscoiTmbosc 
inflorescence neater, 
rrith enlarged coroU' 

r lasa condition vhidh 
under cnltlvatlmi es- 
lenda to all the 
fflovem, wiring the 

D nlar "snow- baU.** 

The Uttlo mosebatel 
(AiTtmit mssakoM. 
Una) bos a lemeih- 
nble inflorescence of 
r five small sessile 

bifarcoto stamens at 
which the terminal 
one is tetramerons, 
the fonr lateral ones 

knrsMt Tiaut, the 
^ laurostinna, iSjysipks- 

the snow-benj’r and 
XfUgeHa are fnanr^ 
its garden shtabo. 

The StMaeaa ere 
the third largest of 
_ the dicotyledonons 

~ orders, inolnding 

|L. over 4,000 speciaa in 

f ncBrl7 860 genera’, 

rfr Their flowdn era 

generally potysyinr 


often fiagrant or 
showy; the leaves 

. are opposite and 

tropical,cllinea ; bat not being able to support the stipnlnte; and the bnit is mostly d^ and two- 


full riganr of a tropical son, theytofce rafoge on chambered 
monntain elevations. They are mostly woody seeds in e 
phinta. some" of them being twiners. The leaves divided is 
are opposite and generally esstipolnte ; the flowers temperate 


chamber^ with one, two, or many albnminoas 
seeds in each ohamher. The order is often tab- 
divided into the SteBattr, herbs of the noitii 
temperate aone with interpetiolar foUaeeons 


aomespedes of honeysneUa (ZsKtoera) the leavds trees, which inhabit rraim, or even tni{dcalellmateB, 
are connate and ‘gdanoons, aaveial bianebea may and wbiob have relaiively small stlpides. To the 
spring &om ono md^ and the berries of several former gionp belong the madder (J&fW o), t he 
flowers sometimes became oonflnent. Tbe elder woodrnff (A^perula admtta), strongly petfbmed 


(JSsAkncHs nigra), the flowers of wl^ ate need to with a snbstancc hnown as conmoiin, the perfnme 
give a mascat flavonr to .wines, anid for pmfamc, of new-mown hay, ar.d the bed-straws (fflaKesi}, 
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to the latter, CmclimM, Cofca, CephcxUg, Jtemjia, 
Uncaria, Bouvardia, and Gardenia. Pemvian 
'baric, whence quinine is prepared, is obtained 
from- several species ot Cinchona, natives of the 
Andes at altitudes ot from 4,000 to 11,000 feet ; . 
cuprea-bark, from Bemijia. Cofiee consists of the 
seeds' of CoJFca arahiea and’ C. liberiea, two being 
produced in each berry. Ipecacuanha is the root 
of the Brazilian Cephaelis, and the astringent 
gambit is obtained from the Malayan Vhea/ria. 

The great cohort AsteraJes, in some respects the 
most highly organised of plants, consists mainly of 
herbs. The leaves are ercstipulate ; the flowers are 
mostly small and crowded together into involncrate 
capitula ; the calyx has no limb .or only a pappus ; 

' and the ovary is uniovulate and generally nnilocnlar. 
The cohort includes the orders Valerianacete, 
Bipsacea, Gah/ccracea, and Conqiosita. Among the 
Valerianacete the chief points of structural interest 
' are the pappus (Fig. 78 d), the spur, the rednetiom 
in the number of stamens and carpels, and the 
pendulous, anatropous ovule which forms an ex- 
albuminous seed. In Valeriana and Centraatihve 
the limb of the calyx is represented by a thickened 
ling (Fig. 78 o) from which in the fruit stage a 
plumose pappus is unfolded. Whilst VtUerianaaxidL 
VaXerianella have slight pouches at the base of one 
petal (Fig. 78 B), in Oentranthm 'this is produced 
into a spur, whence the names “spur-valerian” and 
Centranthne (Greek xiorpov, Mntrpn, a spur). In 
the two first-named genera again there are three 
stamens and three chambers to the ovary, though 
only one is ovuliferous, whilst in CentrarMms there 
is but one stamen and one loculus. 

In the Dipsaeete, a small order including the scabi- 
ous and teazle, in addition to an involucre below the 
capitnlum, there are sometimes paleaceous brac- 
teoles on the common receptacle and each flower is 
surrounded by an obconic involucel (Fig. 79). The 
flowers are mostly monosyrametric : the calyx has 
sometimes setaceous limb-Segments ; and there are 
four stamens withexserted anthers, and one pendu- 

lous, anatropous ovule formmg an albuminous seed. 
The Latin name of the teazle (,Dipsacui), meaning 
“thirsty, " is derived from the water that accumu- 
lates in the hollow formed by its connate' leaves. 
The tongh but ela'stic bracteoles with hooked points 

cause the beads of the fuller's teazle (B. fieUomtni) 
to be used in dressing cloth. The Calyeeracea are 
a small South American group having pendnlons 
albuminous seeds like Bipsaeea, but with alternate 
leaves and 'five stamens which are both monadel- 
phous and syngenesious. 

The ComposUts (Fig. 80) are ly far the largest of 
the natural orders, including 'more than 10,000 
'sp^ies, in 800 genera, or about a tenth of all known 


flowering plants. The order is, however, a very 
natural' one, easily distinguished' from all others, 
hut not readily subdivided. It includes but very 
few arborescent forms. The leaves are generally 
alternate, and, though often much cut, are seldom 
truly compound. The branching in the region' of 
the Inflorescence is mixed, the capitnlo, the flowers 
of which open centripetally, terminate either un- 
hiancbed scapes, os in. the dandelion, or the 
branches of cymes, which may bo corymbose, as in 
our wild rag-wort (^Senecio Jacobaa), and its 
cultivated ally Cineraria ervenia. The involucre 
varies considerably in the number, arrangement, 
and texture of its bracts, and the common receptacle 
vaiies in form and in the presence or absence of- 
pales, but there are no involucels. The florets may 
be all alike, ns in the dandelion, groundsel, and 
thistles, in which case they are all perfect (Iiomo- 
gamous)-, or there may be an outer series or ray and 
an inner group or disk, which may have their 
' corollas similarly ' coloured ^homeehromms) or 
differing (lieteroohromons) ; besides which they will 
commonly be heterogaminis, the disk florets, that is, 
being either perfect or staminate, and the ray 
florets either pistillate or neuter. The calyx either 
has no limb or a pappus, which generally persists in 
the fruit. The corolla may be tubular, ligulate, or 
bilabiate, and the five stamens are epipetalous with 
syngenesious, introrse anthers. The one-chambered 
ovary has one anatropous ovule rising from its base, ' , 
but lateral to the apex of the floral axis,_ a style 
simple below and bifid above, andistigmatio sur- 
faces on the inner surface of the 'V-like fork. The . 
fruit. is a cypsela, sometimes with 'a sessile or 
stipitate pappus, and the seed is ^Ibuminous. ' 
T?he floral formula is (5).[(6).(5).](2). Opinions 
^ffer as to whether the hairs of the pappus are 
phyllomes, representing sepals, or trichomes. In ' 
development the petals are developed first and 
then tlie stoinens, the anthers of which are at first 
free, and the Intercalary growth carrying up 
the filaments on the “ corolla-tube ” occurs sub- 
sequently. Similarly ),hs receptacle becomes con-, 
cave and the carpels merely arch over the- ovarian 

cavity in which the ovule originates. - The^ order 
has been -variously subdivided according to' the 

form of the florets, their sexual characters, the 

form of the anthers, stigmas, and pappus. The 
simplest division is into three sub-orders : — TufruM- 
flora, with all the florets tubular and perfect, or 
those of the disk so. whilst those of the' ray may be 
ligulate and pistillate or neuter— -mostly bitter and 
aromatic plants of hot climates; Labiatillorat, a 
small group in extratropical South America, with 
bilabiate corollas ; and Lignlifiora or Gichoriaeea, ' 
most abundant in - cold climates,- with' all- the 
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the lamc conditions under diffcrera forms. The 
former are not convertible into each other; hut the 
latter may he changed from one ' form into the 
other. ■ Thus b — x=.y; and, J = y + », are de- 
pendent equations, because one is formed from'the 
other by merely transposing x, Equations are said 
to be identical when they express the same thing 
in the same form expressed or implied ; as 4x — G 
=4® — 6 , or 2 (2a — 3) = 4® — 6 . 

•, Example (1).— Given x + y + s=z\2,x + %y — 
2s = 10,and a-fy — 1 = 4; to find the values of 
a, y, and s. 

Erom these three equations, two ethers may be 
derived which shall contain only tieo unknown 
quantities. One of the three unknown quantities 
in the original equations may be exterminated, in 
the same manner as when tlicre are at first only 
two, by the rules already given. Thus, if in the 
equations given .above we transpose y and s, we 
shall have, 

From the first, ®=12— y—s; 

From the sceond, ®= 10 — 2y 2s/ 

Prom the third, ® = 4 — y -1- s. 

From these wo may now deduce two new 
equations, from wliicii ® stiall ho excluded. 

By making tlio first and second equal, we have 
12-y — s = 10-2y4-25. 


Subtracting the second from the first, we have 

2y 3s = 2.3 ; (the fourth equation) 
Subtracting the third from the second, we have 

• 2y -f 25 = 18. (tlie fifth equation)' ' 
Kext, from these two, in ordea: to derive one. 
Subtracting the fifth from the fourth, we have- 

To find 'X and y, we have only to take their values 
from the third and fifth equations. 

Bedncing the fifth, we have 

^ y=z9-cs=9-5 = 4. 

Transposing in the third, we have 

®=.13-s — yszsl2-5-4 = 3. ‘ . 

In many of the examples in the preceding 
lessons, the processes might have been shortened. 
But the object was to illustrate i/c;u!riirprinciples, 
rather than to furnish specimens of cxjKiiitions 
solutions. The learner will^do well, as he passes 
along, to exercise his skill in abridging the calcula- 
tions hero given, or substituting others in their 

He must also exercise his own judgment as to ■ 
the choice of the quantity to be first exterminated. 
It will generally he best to begin with that which is 
most free from coc.fficient$, fractions, radical signs, 
etc. — that is, the quantity least involved. 


By making the second and third equal, we have 
' Vi~2y + 2i = i-y + s. 

Bcducing the first of these two, we have 

y = Zz-i 

Reducing the second, we liavo 
y=s + 0. 

From these two equations one may be derived 
containing only one unknown quantity." 

By making the one equal to tbe other, we have 
3s-2=5-}-G. 

Tlierefore, 5 = 4. Hence, y = 10, and ® = — 2. 

201. To solve n problem containing three un- 
known quantities, and producing three independent 
equations. 

Rule. — First, from the three equations dednee 
irso, containing only tn'u wthnonm gvantHies. TJten, 
from, these two deduce e?ie, containing only one nn- 
kmmn quantity. £astly,Jinil the ralucsif the other 
vnhnonin quantities as before. 

For making these dednetions, the rules already 
given sire sufficient. 

Example (2).— Given ® 5y -k Gs = 53, ® -k 3y 
+ 35 = SO, and ® -f y -k 5 = 12 ; to find the-values 
of ®, y, and z. , 

Here, from these three equations, in order to 


Exercise 39. 

1. Given * + y + r = I2, * + 8!i + 8r= 20, and J» + Jw + s 
s 0 ; to find tlio valnes of c, y, mid r. 

2. Given i-ks = «, * + e = t, and- 1/ + e = c; to find the 

values otx, jr, and 5. 

3. Hirec Iiersons, A, B, and C, pureliaso a horse for 100 
dollars, but ueitber is aklo to pay for tlia whole. The iiayment 
would require the whole of A'l. money, together iviurlialf of ^ 
IT'S ; or Uio wholo of B's with nne-tlilrd of O's ; or tho whole of' 
C's, with onc-foiirtli of A’s. How much money hns each ? 

4. Tlic sum of the distances which three persons. A, B, and 
C, have travelled, is 02 miles ; A’s distnnee Is equal to four 
times C's added to twice B'.s ; and twice A’s added to three 
fillies JTs, is equal to 17 times C’s. 'What are the respccH™ 
ilislancis? 

6. Given lr+ Ip + le = 02. 1* + Ip + ?5 = 47, and Jx + lp + 
Jr-3S ; to find the valncs of i, p, and r. 

0. Given jy— GOO, iz = 300, .snd p: = 200 ; to find the values 


SIMPLE EQCATIOXS WITH FOUR OR JIORE U\- 
KXOWX QtJAXTITIES. 

202. The same method which is employed for the 
reduction of three equations may be extended to 
/«Kr or Jfre,’ or any number of equations, containing 
as many unknown quantities. 

The unknown qWntities may be exterminated, 
one after another, and the number of equations may 
be rednoed by succesiiivc steps from fue^to four, 
from four to three, from three to two, and so on to . 


IlSAJirLE (I).— 

Gi^en 1;, -j- s + ^ «• = 8, fl-) 

x+,y+«'=9. (2) 

x-^}f+:=12, (3) 

r + n-+s=10: (4) 

to find the values of «, x, y, and r. 

Here, clearing the first equation of fractions, tve 




j/ + 2:4-«: = 16; 


(5) 


Sobtraoting the second from the third, a 

s-jo = 3; (G) 

Subtracting the fourth from the tliird, vre hat e 
y-tr = 2. (7) 

flest, adding the fifth and the sixth, tre have 

.•y + 3i = 19; (S) 

' Subtracting the seventh from the sixth, tve hate 
-y + s = l. (9) 

Again, adding the eighth and the ninth, tve have 

Transposing in'the eighth, tve have 
•yz=19-3J=4,- 
Transposing in the third, a-e have 
ib = 12 — y — s = 3; 

Transposing in the second, we have 

ExiMPLE (2).— 

Given «>+ 50 = *, 

« + 120 = 3y, 
y+'l20 = 2r, 

£ + 19S:=Sre; 

to find the values of w, x, y, and s. Am. ts=100, 
« = 160,y = 90,andi = 10S. ' 

Exercise 40. 

1. There Is a certain fraction, sucli, tliat if 3 he added to the 
r, tlie value offlie fraction ti ill he 4; but it 1 be sub- 
r, the value will be J. Whet is 


tracted from tlie 
thelhiction? 

SL Divide tlie number SO into four such parts, that if 
first Is tncrrosrd by 2, the second diminished by 2, the Ui 


3 . n=Ir + C=d-’ iaked 


Exercise 33. 

4. 


Exercise 34. 


dt + M‘Ji 4- 10-Pii + lO/Pit j- urn* + w. 

2 I/» + .if - If + Rf - =yj + - »!)t + Df - * 1 /' + etc. 

arc here represented liy A, JO, 


in wiiicli the coclCcionts tilmh 
and C, etc., are rcsyectn ely a, n. n. " ~ ” j etc. 

3. YX>i« + 2!du>y + tSOOr*!/' + 4320a»y» + 21(50j=j/* + STCrs' 


S o»-3aSb+3a!>=-!i». 

0. a* - 4056 + 00=6* - 4 (il 3 + 6 ». 

7. a* - SiSy + - 20r>!/3 + Ibsfy* - Ory* + 


12. oS+loT-l 

13. aS - 6* + ^ 


. .X - vr o6e + 4o*6»A 


+ 3xi>y + Sx./ + !/> , 

+ 4n’6 + 0o«!i5 + 4r.6» +6*. 

- ea?b + isa465 - 20o36> + 150=6* - 005= + 5=. 

+ 5i*v + 10j»ii5 4- 10i:=»= + 6iy* + y». 

- Sidy + fsiv - + roe*»* - - 


l»i=a5 + 35)n*a= + 35ni*ii* + 21 to5«= 4 
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The Syntax of tiii: VEnn. — A cheemest op 
THE Viini: with its Suwect., 

TIic verb aftiTCS with its subject, wlictlicr such 
suljjcul precedes or follows : — 

1,'kimmf lu- V‘''<r rcgiicr J/iiii ii Iwrii (o rti'j* wf «II 

sill tuns llS lluillUlllX. IDlillUlts, 

WiMAinn, 

1.<‘H / (‘ucnii' cii- jifrn me rfci74fni 4tf fijcijf. 

fsuitH ;l soixniitc uii't 

Par <*<>s jHirfos fortoitni Ips Thrtwtih tkax gaUt iasutd Ihi 
tiAI.ST VlfsTtiU. 

'Wlicn n ^Cl•b bn*? two or innro j^ubjccN connrotffl 
by lh« roniuuction r(, the verb i<* pul in tlw 
phir;il, AvhctbtT or jjoI nil the .siibjcrts*. arc in the 

1^1 rctii*’ it \A HH»f j»rf'*b'‘ 7 on’nM otr 

flrtiv cliitsrt) flirt o|i> frn uri/ iiiUo4 

A la Uilotipc. to ]>r44t< <M'r. 

I'VvrKiv. 

Ia f/ In ojOruc VMrnt^ mul riitnf hue i.d 

ititf ill’ll rtiui! Mir^rmilO', yjvef ftiiT !«'•/* t fhte. 

■When a voib has se\cnil suhjticis in the singular 
not comioetcil hv rf, it is pul in the sinsular or 
m the plural jiei-onlin}' to eireiim«tnnccs ; — 

1. It is put in the siiii'iihir if the subjects are 
in Miiuc way syiiuuyiuous : — 


J A iti'lirslir, U llll guitlil 
Ili'iin, 11 Ilf rili-liitf ilf 
iiilllc Ifieima's. Pn.e^es, 


(’mis ^']tll:lllIllJ. 


Tn/ iu'Wi./**, tki- icMslii,*! #./ 

lTVr<Jllt<lt II 

irLiiii-ii'ii yiitffl lha! erlil- 
lli-.i, thnt ilUji-1 f 


2, IVlicn, in ii series of subjects, the l;ist has 
liiDie force or interest atlachcil to it, anil there- 
fore ninhes us, as it were, inerloo): the others; — 


<V faellllce - votre illlili*, 1li<t .fcripr — i,nii| tiitri,-!, 
nitre lintiiiMir, Ituv veiji, Ii- t-isr /uniier, Oee roi. .iiii.iN 
Oi»IM/f,llV ' til 


:i. The viTb is pal in the plimil when the 
ntliriiiation is iutcnilc'l to he innile of all the sub- 
jects liikea collect ivele, anil not of ceicli in par- 


Ia itsilrr-ir. If if'O.ir itf is tip JVif sifrrt/ir--, rtf ffst nf lint 
fpiiiiiii- liir»rtiilipp UP Jill- eii/prlHiinl* is,,tnii eipM le-t 
ipiil Ip 111 ililr. Slurp Mm. 

S-imir Kins, si ilpiiialii, /Sii,s,h l.iifip tr/.i-riivriwf, 

Si ItL'ilt, 1,1 iir, s>;[vut pn Ml (tt'rr/if, Ms a/r, I'lft tf ill 
liitip liialiiT S'lHrjnsrrr 


WIu'ii a verb has for subjcct.s suienil iionns, or 
nouns anil ])ioiioinis of the thiril jiersoii, or only 
jiriTUoiins of tliat person, euiiiicctcll by tlic oiin- 
juiK'tjijti on, tlif TCrIi agrees only with the last 


V,itr,i siinir nil lilt Vll lilt. 
Ifiir flPO* nil illps y rtairiit. 


M’t tin.lMr nr i,l.v unrlt nill 

Viiiip »i«rp nr Ar Kim mill ft, 
Tlfir IvtJhrr or Ikry vrrr 


.•s giiipniix I'cmt TLe l.im or Kip grnrniti Inir 


IVlicn a vciii has for subjcct.s one or soi'eral 
nouns and one or scrcnal pronouns of dilTercnt 


persons, or only several -pronouns of different 
]>crsons, connected by the conjimctiou on, the verb 
is put in the first iierson plural if there is a pro- 
noun of that person among the subjects ; and in 
the -second person phiral if tlioro is .among the .sub- 
jects one of that per-on and none of tlio first : — 

rnionllllmrjitnrt. 7 /mil or 7 /r «rr irrny. ^ ‘ 

Son Virni, s» m.-nr ou toe' Vaie: M>, krMrr, his shirr, or thou 


■\Vhcii tlic several subjects of a verb arc con- 
nccteil by tlie conjunct ion ni, tlic verb maybeu.sod 
in the ])Iiir.il nccortliiig to I lie rules given in tlie 
hist )Kir:igrap1i, or in lliesingiilar ; except, liowci'er, 
ivlicn the action can bo performed only by one siili- 
jeet. in which case tlie verb must lie nsoil in the 
sinpilar • — 


-Vi run III faiitrp ac »on( lion- .Vettiur err ha,;rn 
■Vi IPK' npr.il 111 I'liiiilus-ailciir Srlthrr Ihr grnrnil nor Ihe 
iVi ^lp ppi MilPiil 111 FniiUMt yrithrr thf jirrslilrol 


/strrlslrr llslrnnl. 
y’rtthrr i/oii nor Jam tin ■ft. ^ 


.Vi tot ni tut Ilf if /•!« .Vrit/irr i/ioii nor 7ir vill ilo it, 

.VI If p.inltniil III lot ti'yirct. ''-''f-- '■■■-' — ‘i— 

-Vi ip jiriiiPf .'7. Ill Ii Sfin ml 

II. ni* vni iioiiiiiif miiUi-- Itnnroi Jt, irlll tr rijijriintr't 


Xu.iimnt or tiii; A'j:iiii AiTnit a Cni,t,i:cTivr 


Every icrh Inivitig ns its- subject n ffriicral col- 
lective noun, preccdeil by thiMlcfinltc article, sucli 
a- In Maliti. rinjinitr, etc., take.-' the number of 
ilwt noun;— 


IlinillPlit ill tilIttP. rillirpli/ ilr:lrfi''il. 

1.H Muftiluiir ilfi liiinii* M-Iiosps Thr niMlIftniir rf tlr^yno,! Ihioo* 


When a colli'cliic iioim. folloned by a plural 
noun in tin" genitive ea.-e (f.c.. preceded by the 
pret>osiiion rfe) iiccnrs as tlie .subject of a clause, 
ilincrh agrees with tliat iimm, if it occupies the 
first rani: in the thouglit of tlie -spciiker or writer. 

Tlie icrb a"rcc.«, on the contrary, with the jihirnl 
noun following the cullcctire if tlie latter acts 
only a seciindary iwrt. or if it it employed only to 
add an accessory idea of number ; — 


-loivmrnf rftii Ihr Coll'dirr. plyro'liirill ifftS the /uiloirilis 

flic Ironrr iFaseiosIns rijni fur (rilijif ilp nyiiij'/ifj pom- 
ilBIis la cliambri- iIpCoIlgiiy. iln llpiii-i ,i„nrni 


ColiOHii's chnnUr. 



t tensQ -will be further explained 










Athens, and the most learned of hei senntom will pa!,s from 
the Areopagus into tlio school of this barbarian. 

He will push Ills couguesta still Itt-ther ; lie wrill lay at the 
feet of the Saviour the majesty of the Roman fasces, in thep'er- 
son of the pi o'consul ; and he will cau ic the judges hefore whom 
they summon liiiii to tremble in llieir tribunals. Rome' even 
will hear Ins voice , and one day this mistress city will hold 
lieiself iiiuch moie honoured by a letter in the style of Paul, 
addressed to her follow eitisons, than by so many famous 
harangues which she has heard from her Cicero. 


WATER-COLOUR DRAWING.— L 

IITTRODUOTlOX — COLOCBR — BRUSHES — PAPER — 
FLAT TIKTING. 

In commencing these instructions in water-colour 
drawing, we shall have very little to say about the 
rules and practice of ordinary drawing beyond , 
that which especially relates to our subject, liaving' 
.already In the previous pages of the New Populak 
Educator given the necessary instnictioiis upon 
that division of art ; but we' shall not refrain from 
urging upon our pupils the necessity of good draw- 
ing, and keeping up the practice of it, as in a 
great measure their success in the use of water- 


according to the time and attention devoted to 
them.. 'A siefch only gives a general impression of 
a scene without going into elaborate details, while 
preserving Its true character as a whole, both with 
respect to form and colour ; and although the less 
important details may be omitted, yet great regard 
must be paid to the truthfulness of 'the goncrni 
masses, so as'to exhibit their proportions, angles, 
'contours; tones, and effects with the greatest ■ 
fidelity. The other term, a study, indicates that all 
• which in a broad and general manner was begun in 
the sketch, has been continued with further care , 
and attention to details, and where every part has 
liad a due proportion of thought and labour be- 
stowed upon it, yet without destroying the effect as 
a'whole. In the previous Jessons upon drawing we 
have explained how, after a little practice, the 
. general form'and character outline may be easily 
obtained. So also iii these lessons we hope to show 
how much colour is capable of contributing its 
share of character and effect ; and that, with per- 
severing ' zeal and attention on the part of the 
pupils, the power of using it will not be more diffi- 
cult to attain. The first impression the mind 











or IS {Kircfully used, no dis- in «U cases of (Ini tinting, n suflicicnt quantity of 
he flow of the colours. Jt colour must be iirciinred to last, throngh the pre- 
2iul over the drawing, we ccss, for if lie lias to replenish the .saucer before 
ml interferes with ihu free the paper is covered, lie will find it difficult to 



rfc:.l. 


' j Iicre, again, india-rubber mnicb the e.Taol tint again, and unless lie doc.s so 

ifliciiUy. There i.s not liing the surface will lie irrcguhir. For a uni form tint, 

ting the saucers, drawing, he must coimneiiccnt the top of the paper, avoid* 

■iais. excepting tin* U'.e of iiig the pa>-led edges, and with a full brush pass 

for file purpose of drawing from left to right in a liorir.onfid direction, fill tlie 

mg the surface in order to brush again, and pass from right 1o left, taking up 

o e.shaust an unnecessary the edge of tlie first layer: repeat tliis successively, 

ay hold liofore taking o|t backward and forward, coitflnally Teplentshiitg (hr 

:h requires 1o bo softened hritsh, and taking especial care tlml crerg part- is 

safer, and cleiiner jiracfiee rprernJ as hr pmeerth, so tliat tlicro may bo no 

:ito lilt- mouth, a-s jiinnr do. necessity In refoiicli it, as this would produce cut 

slmdes (st.-iiius and pafohos), which spoil the tint. 
TIXTISO. 'lYhcii the uhole is coveicd to flic bottom of tlic 

ill be to make an even napfr, if there is a quant it v of colour remaining 
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ns in adding colour liy stippling ; in both ciiscs all 
parts must be perfectly dry before working them 
over again ; the india-rubber must not be used for 
removing' spois, ns it u-oiild be too severe and 
bring off more colour than needed. A gradual pro- 
cess must also be employed in the use of Indian 
ink, .as it is apt to stain the p.apurif the first -naashes 
are too dark. For imiking graduated shades lot 
the first half-dozen avasties l>c exceedingly light, 
and iinincdiately (as Indian ink dries very quickly) 
pass a clean wet brash, not overcharged, along the 
cHgc to ho soflcncd ; we repeat the edge m<hj, 
because should the water hrn.sh bo carried loo far 
into the tint the iinifoiinity and smoothness of the 
sli.adc will bo destroyed: after several rctx;tilion-., 
the tone of the ink may he slightly incrc.ascd :md 
the sliadow.s strcngtlicncd. Those of our pupils 
who have to use tills material for nrohiteclur.il nnd 
mechanical drawings wilt soon discover Ikit by 
paiient repetition witli a moderate depth of colour 
tlioir work will lie hotli brilliant and effective. 

sn.vi-Tosns 

Thoro are otto or two romark.s to he made' re- 
specting tho pencil to be use<l in drawing the 
outline. It must not he tm hard, or loo .'Ofl : 
if it is too hard, an iinprcssinn is made uinm 
the paper which interferes witli the surface, 
nnd is difllcult to remove ; if it is ton soft, 
the lead is apt to dirty tiie tints; therefore a 
middle tone, ns itc, used lightly, wilt prevent both 
dangers ; nnd no nttcm]it imust he made to shade 
with the poiioil, us this will al.so dc-troy the purity 
of the tints. One of the must important regula- 
tions ncces.'inry to observe in the i>roccs.s of outline 
is that it bo decisive, not black, but free from 
.scratchy trials, wliicli belraj-eilliera want of con- 
fidence in comprehending the exact form, or an 
imperfect ability to represent it. Resides best owing 
especial care ii])On tlie general outline, tlicnttcntion 
must bo directed to the masses of light and shade, 
which must be ligiitly and very correctly made out, 
together witli the positions and extent of all the 
most prominent semi-tones, which evidontly assist 
in giving character and expression to the subject. 

As tlie excellence of a picture essentially depends 
upon the proper management of the senii-tonc.s 
and half-tints, we propose to iimke onr first essays 
in sepia only ; it is a w.arm and agrco.able colour, 
transparent, flows freely, and is c.apal)Ic of producing 
every gradation of tone tliat may be required. Our 
motive in recommending tlic use of sepia before 
attempting colours is that our pupils may more 
easily acquire tlie imwer of distinguishing and Uic 
practice of representing semi-tones. Byrestricting 
our first essays to this one simple colour wc brc.ak 


the difficulties attending the execution, and wo sh,all, 
lie better prepared to take up colours afterwards 
with more confidence when our whole attention 
will he required in studying their gradation and 
hannonj'. It is a fact wliicli beginners can scarcely 
appreciate, as they are not in ,a position ,to com- 
prehend its great iiiipartancc, tliat it icquirc.s 
considerable experience to gain n just estimate of 
intermediate tones. Continual ohserv.ation nnd 
much practice in using the briisli togctlier pro- 
]>nrc Die pupil to discriiiiiiintc tones nnd tints, ns 
they lie side by .side, .wliicli an uneducated eye 
cannot perceive; to acquire this constitutes tlio 
course of study we wisli oiir pupils to follow. ■ In 
pursuit of this they must c.spceially notice that they 
will discern two conditions under whicli they will 
find tlie various changes Hint arise in connection 
with shade nnd colour. With tho former wc may 
n.s!:ocinic four, with the latter tinf; therefore, wo 
trust there will he no ditlicully in understanding 
wily, nl the commencement of our lessons, wo 
prefer to separate the difliunlties nttendirig those 
two conditions respectively; con.seqncntly, fane 
will he our first considernlion in tliis lesson. 

In nil the broad and general masses of light nnd 
sluido lliprcwill invariably Iw found .several degrce.s 
of brilliancy or ob.sourily, sometimes arising from 
one ixirt being more strongly illuminated than 
miollieu': for if the face of tin object is jicrpcn- 
diculnr or at right angles with the source or rays 
of light, it tlicn receives tlie greatest nmonnl of 
illumination : nnd as it is gr.ndu.ally removed from 
the light tile lirilliniiuy docron.scs until, when it has 
been turned altogether out of tlie course of the 
light, it falls into slmdow. Tlius.nvheu the surface 
is not very even, if is oridciit that some parts 
reccitv more ra.vs from the liglit tlinn others. 
These accidental causes will break up tho uni- 
formity of the liglit or shade into a thousand 
different and distinctive gradations of tone. .So 
also "in the shadows; reflected light may strike 
more forcibly iqmn one ixirt tliaii anotlior. If. 
then, wc connect these countless varieties of 
tone with the v.nrious colours of the object .md 
their several degreas, wc are led into a course 
of study nnd reflection Hint hns no limit, lint 
we must observe, however numerous these changes 
may he, they do not interfere witli tho masua 
of light and siindc in their unity ns a whole. 
IjcI tlic pupil half close his eyes wlicn lohking on 
an object upon wliich there is no restriction in the 
number of tones and tints ; lie will iiefccivc that 
all tho perceptible degrees of light or sliade, in- 
cluding^ all the changes of colour found within 
their respective limits, blend together or are 
absorbed into one dcSnnbIc mass of light on the 
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one liantl. .mcl shailon- on the other ; therefore, the 
n-snlt of oiir ohscri-iitions teaches us tliis: that onr 
difficulties n-iU not be so much with positive light 
and shade, or witli positive colour, but with the 
infinite variety and accidental changes tliat are 
to bc'fonnd in combination with them. 

To gii-e tlio above remarks some practical mcau- 
intr wo propose to make I'igs. 1 and 2 the subject 
for a scpia drawing. After the whole of the out- 
line and details of form have been completed, pie- 
parc a light wash of sepia in a saucer, and com- 
niencc as in Fig. 1 to put in the background for 
the purpose of relict ing or throwing up the whole 
of the subject, after the manner c.vpltuned in the 
first lesson of washing in a flat tint (wc will not c.a11 
lliis background sky — skies tvill be the subject of a 
future lesson), and proceed as follows. Let the 
ptiper be inclined, and pass a brnshfnl of water 
across the upper part of the picture from a to a >* 
then fill the brush witli the previously prciiarcd 
light tone of sepia, and continue from, and in- 
cluding. the lower edge of the water, and spread it 
across from side to side and around the outline of 
the building. Before the edges 6, h become dry, 
wash tlieni off with the water brush moderately 
clmi^od. so tliat tlio background, when finished, 
may be graduated outwardlj*. Bo particular in 
having plenty of colour iii the brush, and see that 
every part is covered as the brash proceeds, so 
that it may not be necessary to ro-touch it whilst 
wet, for if the tint is interfered with by tiyiag to 
fill up vacant spaces, oui shades will npixnir when 
the pictnre is dry. For the broad and c.ast shadows 
add some more sepia to that which remains in the 
saucer to produce a middle tone, darker flmn that 
of the kackground, and equal to the lightest parts 
of the shadows ; with this paint in nil the broad 
and cast skadows upon the walls in one uniform 
tone, ns well as those parts which are of a similar 
depth of colour, viz., the tiles, windows, and the 
grass and stones upon the ground; then, when 
dry, and with the same colour, make out those 
portions of the shaded walls, roof, and gronnd 
which arc darker, according to Fig. 2. Many of 
these semi-tones may be’ partly passed over a , 
second time; and in some cases. a third, especially 
the cast shadows on the roof that lies under the 
w.all of the highest part of the building. For the 
more delicate tones upon the' light side of the 
building prepare a tint weaker than any yet nsed, 
with which, by careful management, the stones 
and bricks which compose the wall can be shown 
as well as those differences of colour known as 
weather stains, to he found on every, wall, but es- 
pecially old ones, besides many degrees of tone 
that otherjiccidental' circumstances, such as damp 


or^decay, may produce. Last of all, the finishing 
touches may be added with some darker lint, care- 
fully making out the form.s pf the windows, stones, 
weeds, etc., wUlwut jiainting ilarh lines abouf tJte 
edges. All objects and parts of objects slionld a.s 
far as possible be made out by tones carried 
strictly to tlieir edges ; thus everything will he 
properly relieved .-ind understood, whether it 
appears light upon a d.ark ground, or dark upon a 
light one. Beginners frequently draw n line of a 
darker colour around tlie edges of objects, thinking 
they are adding to the effect by making every- 
tliing more distinct : the fact is, the effect is de- 
8troj-ed by dark lines ; they make tlie 'picture flat ; 

and as these dark edges arc never seen in Nature, 

we arc not justified in using them. Wc h.ive yet a 
few observations to make upon Fig. 2. There are 
not many cast shadows, and it must be remembered 
tliat, as a general rule, cast shadows are darker 
tlian broad shadows. The reason that the cast 
sliadow on the tiles, caused by the intervention of 
the higher portion of the building, is darker than 
the broad shadow on the side of the building, is 
that the reflected light fiom the roof lowers the 
tone of the broad shadow without making any 
difference to the oast shadow as it fulls upon the 
same plane, tliat is, the roof. By a proper attention 
to semi-tones in lights, and to reflections in' 
shadows, wc do more to give relief and effect to 
the picture than by any other means. Colours, 
however forcible their contrasts may bo, will only 
produce a map-like flatness without the indis- 
pensable addition of semi-tones and reflections. 
Therefore wc advise our pupils to continue the 
use of sepia only for some time, until they have 
acquired a sniScient power of execution and an 
insight into some of the mysteries that lie between 
the two extremes of light and shade. 


ELOCUTION.— II. 

[CoiKiaKrf/mmp. lll.J 
PUKCTUATIOK (conlfmicd). 

, IV. THE COMMA. 

22. The marfi vsed for a comma is a round dot 
with a small curve appended to if, turning from 
right to left. 

23. Wlien yon come to a comma in reading, yon 
must, in general, make a short pause or stop, so long 
ns would enable you to count one. 

24. The last word before a comma is most fre- 
quently read with the falling inflection of the 

- 25. In reading, when yon' come to a comma, you 









of the voice when yon come to a semicolon, and 
eonietimcs you must keep your voice suspended, 
as directed in the case of the comma. Whatever 
may he the length of the pause, let it be atatal Cfs- 
saiion of the voice. 

J^xamj)Jef. 

Jly son. ns you have been nseU to look to mo in all yunr 


from being an ocoosional iniliilgenoe, it becomes an habitnal 

37. The semicolon is sometimes used as a note of 
inteirogntioD, and sometimes as an exclamation. 
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T;.’!'. •! I oar.'! rf SBier isnhjcete'l to p jnrs<3rp of 
ll>. p-'<T stiju::! t inch, po^n-.—uj S’Sp Ir.-lii. of energy 
ic th" fijna I alli"! iTPsMirs energy. In Tirtnc of thi< 
cnn»t'uit •■:t.a''y x>Tt.i>.«aFo. From thh it fbllcnra that 
a ponnd u£ iimier at tlie IJre^5^Ilc of the ntmospheit. 
14'73Ih.i«r ^msic ii:cb,lia< in virtue of this stem^ 
pre>nir; a M<^-. 2-3 x 14-73 or of psepsure 

SII"TI 3 -- 

ILivn-vrr. re mart hoar in mind that since treier 
ij pradlireV^ iiieoi*^rei»iMe,Vt cannot be said to do 
vrhi-n the icre-^an! b relieved, since there b 
■ lenKnailly no cxpanMon. 

Only when water flowing under pressure b fol- 
lowed liy other water at a like t»essnrc, and we 
know there k a steady flow which will not be nwl- 
dcnly destroyed or altered, can we assume that the 
water has pressure energy, which may be converted 
into other forms of energy and put to good account.. 
Such pressure-water may be used to drive bydianlio 
.■luiehinory, so that etary pound and every enbla 
foot of It po«esses a mercantile value like any 
other useful form of energy. 

ITc are now in a imsitlon to consider the fondtr 
mental law for the tetofe energtf mrg jfauni tf 
tcaier. In problems connected with the steaijfjlnr 
•.of water It b eonvenienr to e^ncss the total aneigy 
of a pound of tho water us the sum of three terms 
.tine to lb tetaeil/r, jmitimi, andjrpeuiirw, ns 

£irc(te£,iU3y ••■ JtVi<ni(ei'!£to!» 4 Fram EHcrn, 
dr 

Totsl awiayofltU 4 * 4 3-tp fWb. 

VTlum.f is velocity of flow in feet per second, 

A is height in feet above some datum level, 
and^ b pressuto in Ik per square inch. 

. No mutter how any ono of these stares of energy 
.may alter, the «kw of the three tenni lemmiu'the 
same, except that there b always fidcUonal loss, 
wliich b piapoTthuial to the Irinetia energy. 

Tlicte b supposed to be a steady /sir miter 
under the action it gravity alone. The law no 
longer holds true when any other forces than that 
of gravity net on the water, beeatiie then wo have 
.a dumge in the total stare of enetgyin that quantity 
.of water. For instance. In fbe-case of vrater ISted 
by a pomp, the store of eneigy in 1 lb. of tbb water 
is not constant. Bat In hydranlio jilpes' and mains, 
where tlie water b not leceivliig additfamal onoEgy 
whilst the p n nqa ate merely keeping the pteaure 
.constautand the flow steo^, then our law may be 
^ taken as true. r ' 

^ye inolnde In the exptrasian for the totel energy 
inevety pound of water, . ' . , 

^4»430> • ■ 

Ftnt Tern: UaeUo Eneigy. — Becabse when 


n-lh. of w.-itcr is in steady motion, red it.- vclority 
of flow b c feet pur Kccrnd. Us hl.irfie e.'rrgg. or 
energy of motion, b 

jl'ia, tliat t*. jiinas <) x Cwlcelt;}-' ; 
and. since the mass of one pound b ite store of 
eneigy in virtue of its motion alone b 



that b to eay. ^.^th of the square of the velocity In 
feet per secoud. 

Sevonf Tefal t FeteiiUBl Energy.— Tnien m lb. 
weight of water b A feet above some dntnm level, 
there is stored np in this water, owing to its 
povitlon, jiotaitiet eaeryy equal in anumnt to irA' 
ft.-lbq the weight of tho water in pounds multiplied i 
by tlM height in feet throng^ which it can lollr 
because in falling through thb difference of level 
it could do ifA fL-lb. of meohanicol work, provided 
there were iu> lo» in kiotion. Hence, 1 lb. of 
water ftee to bll through A feet dUfeienoe of level 
has a store of A ft.-lb. of potential energy. 

b steady and the pressure b Ih. per square inch, 
every pound of the water ponesses in viitna of the 
steady motion and pressure a storu of eneigy equnl 
in nmonnt to Sr3ji ftwlb. 

\nien water flows in IiydiauBo mains for the 
transmission of power. Its .prsviVrs energy b of 
most bnportance: thevdooityof flow being nsoaliy 

XBAaasiiasnur op pmnEB bt FBESBiJBE-vrATXB. 

It b easy to calculate the store of inessnie eneigy 
in any given frtlffiit or volume of such water. As- 
(sume that the water b practically inoompiesslble 
and that, at tha ardimuy temporatare, every enUa 
foot of vrater weighs.flS'fl lb. Then, for every onUo 
foot of water at a pressure of 700 lb. per square 
iaob, the store of p re s s ur e energy b 

» X no K en = looLMM fb-ib. 

In ordra to measure or eolenlate the ene^ used 
np In a given time— that b, the power supplied to 
e mendmnt to vrotfc hobb, eta— we require to know 
.two things — namety, the qiuatltr of water used 
jwr second, and ib presiiixe. For every ponnd of 
wpter sent into the snp^ pipe at pressure of jr lb. 
per square inch, we know that 

PApIb-lIklipRsiareeaeiaraflliiM 
14lpft.4b. Is iKBOin eoeosy of 1 cdUc Ibot 
Hence, in q enUo feat of water flowing at a pies- 
sme of f lb. per square Inoh there b a store of 
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ENGLISF— XXVir. 

ACUEUIEST. 

. Tue rrccti'inp liaiv luul for their object 

til toakc till! -tuiluut thorooiTlily familiar with the 
I 'lcmcnt^ which enter into tlic comixMltion of the 
E'islUIi huiitnnge. Our bm-incx nuw’ i# to take 
tl.um awl put them together. We bopan one 
Eiisibh lP!>>inw with fmne account of the Simple 
Sentence. We ^llall now amplify what we rtatel 
in nar Sft Irxoii. If anything yen ban* ulreatly 
Icnmt i« lepiintnl, yon will nniloistaml tlmt it hi 
• if cnfficlcnt impoxtonco to be fmptc«'C(l npnn 
jnu n recoml time. 

Thu mle« which govern tlic con-trucf inn of wonls 
into Mntcneca form, as yon have, no donbl. already 
lennit. that part of grammar which is known onder 
the luimo of SrxTAX. The woni is coni]ififcd of 
two Giccic toots, namely, ow iritt, and 

Tosvn (tns-so). Z armsyc. and so denotes a 
systcinatio airmigcmcnt of words. 

Take this sentence and study It— 

Thr tick um itriHli rare mitr aplonHw. 

What wo now whh yen to uoertnin I*, whether 
tlie praposlticm is in its simplest form. In order 
to nscoitain this, ynn mnst dl^tiugubli between 
wiraf Is meential and what Is not essentfail in the 
H.-menca. Take tlien weed after word, and put tho 
quertian. Is this csscntiid 1 If not, strike it ont. and 
strike ont every woid mnil yen Imve reduced tho 
proposition to its nmplcst form— tlmt is, the form 
a deviation from wbleb weidd involve no sense. 

77le. Je this essential 1 Yes, becaUM some 
pnrticolar man is intended. 

Sidr. Is thb essential I 3f<h hecanro the omis- 
sion at the word modiil^ hot decs not destroy tho 

Jfira. Is this essential 7 Yes, because man Is 
the irahjeot of tho proposition. 

JMnti. Is this essential 7 Ye^ hccuuso if risks 
decintes what tte stall does ; be drinks, and does 
not spin. ^ 

Zkciv. Is this essential 7 Ho ; for tbongh jmrv 
tells what sort of water the man.drinks, yet tho 
pnqxisition is not destroyed by its omission. 

Il'efer. Is this essential 7 Yes, becansamrter tells 
us what the nnin drinks ; ho drinks water, not wine. 
‘ OipiaHify. Is this essentiidl' No; e^imulg 
iloes indeed refer to tho nmernit of water wMoIi 
tho nmn drinks, hat Its omission by no means 
destroys tho sentenee. 

Thus, then, we have the proposition lednced to 
this fonn— Zks mm ifrfsJki mater. 

By a sceond proocss of n simllnr Idnd, the pro- 
' position may lie still more simpliflsd. 


I«t it bo supposed tlmt yon wish to liave and 
contemplate tlie idea of water being ilrunk. in its - 
must olcmenLtiy form, then yon do not need tho 
nrttclo tke; ncconlingly, tlic propoblllon now 
assumes this form— Jfirn (frisks mater. 

A thinl iiraccs* of simpUilention brings the 
sratenco to these two wrwds, Jfim (frisks, which 
set forth tlir simplest statement you can make 
on the subject. Biunove the word maa, ymi hare 
no sense ; remove tlie word ifinhe, yoa^ have no 
statement. Cimscqnontly, the otiginnl pipposltlon, 
when rednecd to mm drink*, ia in Its simplest 
form. 

Such, then, is tlie form to which all propositions 
or sentences nmy lie rodnoed. What decs the form 
involve 7 Here arc two words. Those two words 
you tiioogiiiso os a noun and a verb, tho one 
denoting a being find the other an net Being 
and doing nio the gnat facts with which all 
wience is conocined, and the ration of being to 
doing, so fiir as the utterance of that niatliin la 
ooneenicd, is tlie nifalr of the grammarian. Tho 
sim^dcst proposition mmsists of a noun and a verb 
so related, tlmt what tho verb declares is declared 
of the noen which is the anbjeot of the proposi- 
tion. 

jifreemenl. — ^This, the simplest fonn of a pro- 
position, nmy imdeigo madificarions. Yon may 
ohango the subject : for instance, you may make 
the singular mas Into the plninl men ; but it yon 
nmke tills cliungc, you must ali» change the verb^ 
substituting drink for drink*. Hero yon* seo on 
instance of grammatical ngnemont. .Voii drink*, 
men drink f fbcM pnira of words scvemlly agnie, 
but in men drink and men drink* the pairs do not 
ngi^ Hence yon loam that a *mgnlur nenn 
regnire* a tingnbr terb, and a jdnral nenn regnire* 
a plural terb. 

The English hingnage, having hut fow inileotions, 

meat. You Iiave nlroady leamt that in Imrin an 
n^ieetlvn agrees with its noun in number, gender, 
and case. In English tho ndjeotivn Is invariable, and 
so^ tliongh it hfleallg agrees with its nenn. it does 
not do so grommntionlly ; that Is to sny, it nnder^ 
goes no ohango of form. 

Bentcnocs may bo cither alllrmative, negative, 
intenogatiro, or taitcnogative negative; for ex- 
ample: — 

4llrmMrc IIovemyEitlier. 

.VvUIr; . I donotton my Ihther. 

InttmeaUrt. Do I Icivo my fUIiert 

InL HeealtH. Do I net love my fldherl 

Dependence er Geremment. — ^Then is another 
relation which it is neceemry to nndecatand. We 
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Ir tilt Rf.ily.l* rf iliis M-ntcntp. wu haw ii> in- 
TTOilni-i. niifi ^:.7>Inlc i> neir icrm or tirn. 

V«iii alnv.ily kiimr that t«f man ii the cnbjcci of 
fht ivrii iV. hut whal In gmulT The word gimt 
an ciV- tisv ■. or it may Ir: called an attribiiliw. 
'■'.crnM! it n-MccM th>> atttilratc or quality of the 
a>-ai> n>Kii. Tlii-* aTlribntc b connected with tlio 
-uliji-ct ipaa hy lutniK of tlic rerh /*. A wrli mi 
C(. nnccUii-^ an nfiributc with a subject b callisl a 
tvjii'lti. or link : and tliat copula In iinioii with 
tlo; nttribut- i'* tenniid tho jwMff<w/A This name 
ir itiveii lo the united copula and attribute, liecausc 
wiicii »ncnite<I (hey predirate or dcclarr somcthlns 
of tilt rubjeet. These fnet-> may In* cxliiUted 
tha'<^— 



111 tile fceotul sentence, you see irint» water— 
th.li is, a verb and Its objeot — in the predicate; 
fur it Is they which there predicate or declare 
somotliinp of tlie sniocct. 

In the ease of intransitirc rerbs. the iircdicate 
lias no attribnte. as exhibited in this sentence . — 
sruter. ranncAic. 

Ilwber nm-L 

A yet mote iibstinct form of a simple sentence 
is found in this ex.iiniilc: — 

scuonr. REncATE. 

Jlwniiui. Ik. 

where it is the predicate to the subject (Ac wan. 
lleic.howcrer, obserretliat the word cs is employed 
in' tlic senre of rrMs, and so is seen to belong' to 
the genenil class of intianritire verbs. 

It may ho added that tlie verb ts he is sometimes 
called a mMaatfre reii, lieeause it dcinites exist- 
ence in its most ahstmet form. - 
, Before going; farther, wc may icmaric Iicro that 
fntiansltive verbs are also d^miimtcil neuter 
(neither) verii. hecauao they am properly neither 
active nar passive. 

BTXTAX or HIE BUBIECT. 

\ 7 o now proceed to the giroramadeal nmlysis of 
simiilc sentences considoed In their sevenil 
c 1 cnlent^ taking, as the thread of car dlscoune, 
the oft-repeated model in Its fifllast form — 

Tin Mpk nim eo|itouIr drioln pun mter at Uic well. 

\re shall consider what modificationa the scvcial 
pitta may nndmgot and what instances of agree- 
ment or government they involve. 

IVe shall first take the snhJcct, the tleh man. and 
then the predicate, ee^etaig irtakefwre water at 
the well 

THE AKnOLB. ' 

Tlie snhjoct conrista simidy of three words.' Of 
these words, 'the /lest, the,' may become a : as, « 


t-irh mai:. .Vs thi> pcntcnni stood oTiginnlly. some 
lEirtioiilar rick man wni dcdgnatnl. Xow iliis 
dctcnninnliwiii-s- is hs-t null lii>(iiul wc ha\i‘ the 
statimcm tlmt a sick man, wliecicr Im may bp, 
drinks, nc'. 

Tills want (if dcicnuinathcness may bu increakcd 
fay snhstilutiiig the iuilpfiiiitc pronoim mme tor tlic 
definite article the. Or II may be wholly rcniovbd, 
and an exact dbti-niiiiintinii may ho substitnlcd, by 
putting thie into tlie place of a or the: as, thie (or 
that) i-leh men drmbt. 

Of these (Iclcnninativcii some era singular, others 

XiHfttlrr. A. tliia, lint, 

rtuiu'. — — MIIID, tllCM, tllOSh 

Those determinatives are oiljectival — ^tluit is. they 
qnalify nnnns : ns. a man. Of these odJccUvnl do- 
tcnninatives, mu nnd jmsw may he need with n 
substantival force : nu — 

MTiKrixnrki. niiEininiknTBk 
"Ilmslm}*.* “Alflmyst” ■■ Xo, gDiid nic^.” 
nnp m wnr tMkii • sww in Oiwh, aonr In Lntlo. 

These detenuiimtlrcs nil ngioo with their noiina. 
Thus a agrees wRh man: mme also ngroes with 
haahs, ter mmr nnd fawAs are symbols of tho same 
objects. 

Tlie rieflnito article is also prefixed to adjectives 
In the snpcrlatlve degroo, in order to denote the 
higbest possiblo amonnt. being tbns used intens- 
ively; ns— 

Tin mme clrninsni Rerltom wni 1» mdc. 

Tlic indcHnitc iirtlcle gives to phiials tbc foroo 
of totally or unity : as— 

••MthrdBinittlaliiilaB/tvibsi;'’ COea. sxlr. KL) 

WboD a few la tlip sabjmri of the pnqpositian, it 
has a plural verb; us— 

■'Vbsnarcwyranianemac.lIiealsIuaiBiiL-’ (lobsvl.ss.) 

Tho repotltion of the articlo with adjectives of 
dissimilar import requires tho verb to bo in rhe 
plunl: ns— 

Tkr WPtsidioilnl and Mr Ilfeml nouilDE an hnimpeilr 
mbRcL 

Hero two meanings are intended. But In thm 

only one aignlflentlon is meant. 'Wo nuiy also 
say— 

Tkc north snil nnuth fain on vide nsnndcr. 

TnR ADIECTIVE. 

The .next word in tho subject Is the adjective 
•rieA, wliich qualifies tho nonn man. As qnalification 
is tbc attribnte of tho ndjeolive, it mny be colled 
the quaUfim-, nnd whatever word qualifies the nonn 
perfmrms tlie part of an odjcutlm. 
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Some adjectives maybe used as adverbs ; tliat is, 
some adjectives may rinalify verljs instead ot nonns. 
When we say “tlie lionsois near," near isan adjective. 
Hut wlion ivc say “ he stood near," we nse near in an 
adverbial sense. 

Participles frequently stand as adjectives': as, 
the Irnien wheel, the uiaiiritiny city. 

Adjectives sometimes appear as nonns. The 
word fjtinre is, according to its application, rather 
a noun or an adjective, as api^ears in these ex- 
amples ■ — 

.Voini.— TIic sencr.il onlcicil the troops to form a square. 

AiUcctivc.—jL square room fails in tine proportion. 

Adjectives may be made into nonns by mctans 
of the dcrinvte article: as, the covardly. For 
example — 

TIio con-anlly lice nlicn tlicrc Is no d.snger. 

It is only when an adjective lias acquired a fixed 
substantival force that it can. bo preceded by the 
indefinite article : as— 

An imiKeUc sliou'il to restricted from doing evil. 

It .also deserves icmack that an adjective con- 
verted into a noun by the definite article is used in 
the plural. Thus wo say — 

The sick n« well tended; 

but if wo want to employ the singular,, we must 
say, not “ the sieh drinks,” but “ the sick man drinks 

Adjectives are generally placed before the nouns 
which they quality; as— 

" 3t tseralle comforters arc ye all.'' (Job xvt. 2.) 

But when an adjective is an attilbnte, and so 
forms part of the predicate, it stands after its 
noun : as— 

"Ho Iiand is irliolly iuuoeeut in ivar " 

The qualified noun is sometimes understood — 
that is, it has to be supplied from either the sense 
or the context : as — 

“ To whom they ait ga« heed, ftoia the least to the greatest." 
(Acts viil. 10.) 

-In every case the , adjective agrees with • the 
particular noun with which it stands connected. 
When, then, the noun is of the singnlar number, 
the ndjectivo is to be accounted of the singular 
number ; when the noun is of the plural number, 
the adjective is to be accounted of the plural 
number. Also, the gender of the noun determines 
the gender of the adjective. 

There arc pronouns which possess an adjectival 
force— ti.e. this and that. This and that have 


The word vehalc, denoting one object, a unit, 
cannot, like alt, he used distributivcly, and con- 
sequently ought not to stand before a plural noun. 

As a singular noun requires a singular adjective, 
so, rife Term, a singul.ar adjective requires a singular 
nonn. Hence we mu.«t condemn a.s ungrammatical 
the union of adjectives of mimber (except one) with 
nonns-in the singular; as — 

ixcoanccT. coiinixr. 

Tnenlyjtii/long. , Twenty /'cMong. 

Sax tumusl ten shiUing. Sixi-eruib tea shillings. 

'Adjectives in the comimmtive degree take than 
after them, as in the following example : — 

He is wiser tlian yuii. 

The sentence' is' obviously elliptical; if you fill it 
up, it will stand thus— 

He is wiser than yon orr. 

Here yon hears to are the same relation that he 
hears to is. We mean they are severally subjects 
to the verbs. Hence arises the ordinary rule that 
conjunctions (than is a conjunction) have the same' 
case t^fler as before them. In the following — 

I believe him to bo wiser tlinn yon, 
yns may be either the subject or the object, 
according to the construction intended. Wo will 
fill up the ellipsis in two w.ays, and you will see., 
the difference : — 

Sulilest.—i beliero him to be wiser-Uian yon (arc). 

Ohject.—l bollevo him to bo wiser than (I hslievo) j'ou 
(to be). 

The proftoT way, then, to ascertain the relation 
which a nonn or pronoun holds after a comparative, 
is to fill up the ellipsis or supply the words neces- 
sary to complete the sense. 

Some adjectives, from the nature ot their import, 
do not admit of comparison. If a thing is univer.sal, 
it cannot be more than universal; consequently, 
universal has no comparative and no superlative. 
Perfect is equally incapable of cotaparison. Tlio 
same may be said of absolute, infinite, interminable, 
boundless. Accordingly, it is incorrect to say — 

, . He is more pcr/«t than you. 

Instead of which you may say — 

He is less imperfeel thnn you ; or, 

IXc is ntorer Jicr/rriion than you. 

Double comparisons arc to be avoided. For 
example — 

iNConascr. connEcr. • 

Less stoWer iiltmdcr. Less nahle pluiuler 

The most sduilest sect. . The straitet sect. 
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£OMETr.ICAL PERSPECTIVE— XI. 

!/■ - f. 

r r.'intEMS— Lvr.— Lxii. 
or antnr.iXEAn ociEcrs. 
moBLEK LVI. (Fis. !»l>— M nrff* itr 

.•/•idmr Vjvtt tlr ffiweii ; the *!•«'* regt jis/atM 

r-ifh tke pHere 

e' r.t M’ 

tlf hrriaj’. 

TbS» jiBililvni 
siuybp n]inn 

rbtf lyrinciplc of 
'liawiiii; a cindc 
in iwrbjicctiTO ; 
lima tlic ahadotr 
pmdnccrl '«raDlc1 
(leaf anplliiiticnl 
form. From e, 
irlth en an a 
EOilius, dmw the yp^, 

Msmicinsle eghs ' 
the clioRl at to 
bo Ofiunl to. the 
diameter of tho 
.12I0I10. From ra 
nimneo tho diat- 
anco jxiinta oe’ 
and ocf.. Rofer 
to Froldem XII.. * 

Fi?.31.T<>LIIL, 

(ia;m 311. for the 
method ol dtati^ 

Ini; the rcmaln- 
inglineiiincraTn- ^ T 

toiytodmtrinsa N. 


el'ib-''. T.-illi the tii'liiw at. taw; i-.-- rtir". 
Tnn.a.-e'iiil to the cirei- * t ji at r ar.-i 
I'ORiIlul to X B. dRiw till- raya r. r. a!-4i sli- 
thtouidi oto 1-. rtoJcL-c il anil it>- |iamlli- 
M.S.X Indefinitely : tliniatdi the i<oirit », w] 
prodaced Inteiveei-i tli- ray rn. draw »r 
direction of rs. aim Uironph y; diatr the line t «■ to 

, PS. Dniv the 

dinpoimbpiraiid 
t r, thtoitgh their 
intemcction t 
dinir tho Uno c/ 
towards PS . wo 
sliall then hare 
the rectangle 
in pcrs{icctivci 
within which is 

hand the ellipti- 
cal form of the 
shadow ns in Fig. 
81. For observe, 
in proportion os 
the sun's rays an 
inidined to tho 
{dnne on which 
tho shadow bills, 
so will the din- 


thc diameter of 
the circle. 

Fboblex 
LVII. (Fig. 1*6). 
— Ma erektrag 
pvntllel te tke 


circle in perspeet i ve. Ftor the \ / / j»fc#«ip. Tke ettn't iettiaaHea 

Inclination of. the snn’s lays, \ <^ \ / 40* end eleratim 30'. 

draw AB nceoiding to the given / \ Bocaive the arch is parallel to 

single anywhere, either on the - N l the pictnre. draw n line A from 

UL or the base of the ptctnro. . VTSB to FS; this represents a 

The'peipendieahitly projected plian of the globe plane perpendicidar to the pictnre and passing 
woold ho a dndc^ and as the line ji is the paispec- tbrongb the son. Draw the line a h tangential to 

five diameter of the circle, and A the centre, maho the arch and inrallel to the line also any nnmbor 

he cqiiiil to hi; and fiom s, the centre of the of normals anywheie at pleasiiic,ee, dd, ec. etc. 
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Commoncing at the tangent, the point •where the 
shadow begins, draw lines from it and e, d, e,f, etc., 
to PS, and from the opposite corresponding paints 
in the arch draw lines to VPSE; the intersections ot 
lihcso hist with the former will give the points 
throngh which to draw the form of the 'sliadow. 
The shadow appears to bo convex, it really is not 
so; it is only the ciTect produced from- haring, a 
front view of it as it lies upon the interior of the 


perspective projection it sform takes that of the object 
receiving it, and is in this case almost the repetition . 
of a section of the cylinder parallel to the base. 
We say almost, becanse the rays of the sun's in- 
clination are not gnite parallel with the base of the 
cylinder. If the rays and the base of the horizontal 
cylinder had been parallel, then both would, Imve.' 
retired lo the same vanishing.point, and then the 
shadow of the base would hare ' been a straight 



arch. If we had a side view of this shadow, we 
should then aco it w,as concave. 

PROBLEJt LVIII. (Pig. 96). — TiC0 cylinders, one 
horizontal, the other pcrjicndieular. The base of the 
horizontal cylinder is at an angle (f ■fO' with the 
PP. The sun's inclination 50“, clcTation 28°. The 
proportions, anyles (f sight, etc., at pleasure. 

It will be noticed that we have drawn the semi- 
circle of distance from tlic PS through E (the 
position of llie eye) lelom the lit ; hitherto we have 
drawn it ahorc. It is of no imporbincc on which 
side of the lit it may be drawA ; the process of 
working is the same in both cases. Our present 
reason for placing it where wo have is for the sake 
of economising space, and it gives ns the oj^or- 
tnuity of introducing this convenient arrangement 
to onr pupils. As the bases of both cylinders 
retire, it will be necessary to construct ihem 
according to the rule given in’ lcs.son III., Vol. HI., 
page 344, .already referred to in Problem LVI. 
The principle upon which the sliadow 'of the up- 
right cylinder crosses the horizontal one is, that in 


line, but their not being parallel causes the shadow 
of the base on the ground to be slightly curved.. 
To dmw this curve, the shadow of the base abede, 
linos must bo ruled from a, the part of the cj’linder 
that is upon the ground, from b, the projection of 
thp point/, and c, the projection of the point p, 
each to Tpsi. Rays drawn from / and g towar^ 
VPSB lo intersect those linos respectively in d and 
c will determine the points tlirongh which the 
curve is, to be drawn by hand; the remaining 
portion of Uie edge of the khadowfrom c is stoight 
and directed towards the vanishing point of the' 
cylinder VP’. In the same way the curve of the 
shadow across cylinder B is not parallel to the 
curve of the base; thercrore, to obtain it, produce 
the tangent in h at tiie base of cylinder A to the 
base of the picture in o, draw the perpendicular, 
and make the distances O o*, O 'c®, etc.; equal ® v\ 
1' V-, etc. ; role from each point o', o- to irrsi, to 
intersect lines drawn from i, lt‘i m, n towards the 
VI® ; through the interseotions at etc., draw 
the curve of the slindow by hmid. The shadows 
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•lie li3.-e rf iiiKwall A. drairthe penpeetire line 
it: eb irfll Iw the lepRscntalion of the pile. 
Rule an iiificfinitc Ene fn<m m thionph the ha-N! i" 
of the Inminarr ; abo a Unc. the trace of the plane 
of fhadc. Rninf. the vr of the imle. thraagh d to 
/ Ffosi the print i. where the line thzon^ the 


^ha'1ow from the top of the laii-itr at c or. the 
opporitc wnU c. b the eamc n« that of the pole ; 
for tlib portion rr* b the ranbhlng poinr on the 
trace of the plane of riiade ; vt= 1» the Tiinbliing- 
point of the door— that b. for the linos b e and de. 
To And the Tani«liing print of the shadow on the 
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f respect the^Tj^se of a model ; while an intimate 
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Sicfel iPfcrti ill brct ^milert ©uftcn toctlj, this horse is 
worth three hundred florins. When, however, the 
amount of one’s wealth is refereed to, some phrase-' 
like the following is employed ; — fir §iit cm ffittmi’fltn 
sun 3 cl;n $aiifcnt-.OluItcR ; or, St '^at SVmfnit 
im ajeniu> 3 cii, he is worth ten thonsand florins. 

Shillonimcn (a coming or getting out), with 
forms the phrase, Gin Slatfomimu ^oDeii, “ to have a 
. competenoy or subsistence," as : — tiefem SaaK fyit 
tet 91ttcltct <)n gutet 91uUonimcn, leafiait tt in ten mrifltR 
SAntcen GOTosa'i nnr tin notffWitftigrt 5»t,’in this country 
the labourer has a good subsistence, while in (the) 
most countries of Europe he has only ascanty (one). 

‘ Uiitctlomnicn := “coming under" — that is, “a 
'lodging,” “a shelter;" also, "an employment,” 
as:— SBic H'^tm in itgcitt tiuem ter siefm (^fl^uilc 
tiifcr Slatt wtgtOtnf tin Unittlcmmen, we sought in 
vain, in any one of the runny inns of this town, 
a shelter; JDtc SfeiSige fiiitct St'trofl .tin Untalonimtn, 
the industrious finds everywhere employment. 
Examples. 

• Gin tlugcr ffdb^ctr gtimt A judicious general 
feinen ©olta'icn jiiteci'rtn sometimes grants his 
tint Grfjrtung soldiers (n) recreation. 

Ginmni l^nt ter ©c^ifftt tine At one time the mariner 
ttt'^iSt, Mnii teitbtt tint has a quiet (pleasant), 
flfit'mifijic SRclfc. then again a stormy, 

voyage. 

Cr 5«l icln iBctniS'gcn toju, Ho lias no fortune by 
uni biefen Jlufii.mb tnngc which (thereto) to he 
licit tellrciicn ju ivnncn. able (for a) long time 
to afford this ex- 
penditure. 

SOciS^eit ill nicT;t mnt]^, nis Wisdom is more valuable 
9!ci^t?uiti. (worth more) tlran 

riches. 

3n bet e^iocij ^nt bet SBnucc In (the) Switzerland the- 
tin bq'fcrct Clnl'fommcn, peasant has a better 

«(< in bem gvo'seren X^eite subsistence than in 

Stnlicnt. the greater part of 

Italy. 

!8ci Ginbcii((i ber filnciit fui(itc On the approach (in- 
ci in cincm Hcinen Prtc^cn ' vasion) of the night, 
ein Un’tctfimimcn. ho sought shelter in 

a little hamlet (little 

®ct Jlaufmmm ^at bem The merchant has al- • 
ffabitsn' ScrciW' bit ifn^rt ready paid the captain 

bejapt'. (for) the passage. 

SKicji bat btrjlicb reriaiigt', I have heartily desired 
baS O'llcclamm mit cii^ to eat this possover 

ju (fjai (Siicag xxii. 15). with you (Luke xxii. 

16, marginal reading). 
S)a8 bctlaf'fcnc Jliiib bcrlangt' The forsaken child longs 
' rineb feiner SMuttcr. for (after) its mother. 


VOCABUL.tEY. . 

Gin«, one thing. aJlciif(l;li^, hn-Sreb, in defiance, 
Grba'i-ung, Jf., man, founded .in spite of. 

■ refreshment, in human llnmog'li(bfcit,/.im- 

Tccreation. ' nature. possibility. 

Sou'gcbcn, to go'. Sla^ficbt,/. for- , iliftcrtommcn, to 
away. bear a nee, find employ- 

@autt«t, to grant, indulgence. ment, shelter, 

favour,' per- Slotb'ttirftig, etc., 
mit. scanty, neces- SBcric'bcn, to live, 

.^ccmc'brrfommeit, silous, nee'dy. pass, spend, 

to come ©i^ciii, »i. shine, IDctjei'bung, /. 
down. light. pardon, for- 

Jltcil, «(. circle, S t e r c n , to givoness. 

sphere. trouble, dis- ipat'faHcn, to hap- 

ananebmat, often, tnrb. pen. 

frequently, Srtll, nt. cop- SBarnen, to warn 
somciinies. solation. • of, admonish 
, -against. ■ 

Exercise 17f. 

Translate into English 

1. gitbt im mcnfibliibbn Sc^cn iiinicilcii triibc flugcn- 
blidc. 2. ffllan miiB gbivcilcn bem (8ei|le cine Grbbtung 
gbnncii. 3. ffr i|l fibnr mancbnial bier gtivefcn. 4. @ibon 
mambmal babe iib biefet gefagt. ' 5. SKanibmat mipfingt ct 
auib. C. G< ill je^t Icinc Beit taju, fpajicbcn ju geben. 7. 
6t bai t;tuie nn(i biu1fubfl<bb 3cit baju, btt|t blibeit jii 
veKoibtn. 8. Gr bat an cincm nntcen £ag iiubr Beit, bub 
]u befueben. 9. ®icfci $auS ill taiircnb ilbalct mcrib. 10. 
a»cin Sibtf i|l jcbn SEbaf" Sentb 9»aim bt|l6t 

fimf bunbett Sbatcc. ' 12. ffc bcHbt jebn taiifenb Sbalcr. 
13. ®icfc Samilic bat ibr gutci Stnetemmen. 14. Sencr 
arme XagUbntc bat nnc cin iiothbATfligO Stnifbmmcn. 15. 
St famcn fa riel bbTitifibe Blflebtlingc an, bap fie niibt allc 
uuletfeimmcn fonnten. 16. ®lc Solbatcn fanten alfc in ben 
©^ennen nnb ©lAllcn bec SJaiiccn cin Untcrieniiiicn. 17. 
®c|lccn babe i<b bem Aaiifmoimc (cine Dlcebniing bejabit. 18. 
Sr bat bem ©ibucibcc ben Stci n^ niebt bcjablt. 19. Gc 
vergap bem ©ipubinaibet bie ©ticfel ju bejaHcn. 20. ®er 
Jltantc uctlangt cin @IaS aBajict. 21. SBliib retlangi jU 
milfcu, toa( an bec ©aijic i|l. 22. anieb vcrlangt tine beitere 
©tunbe im Jtceit ber tiebeii iSleIncn ju mtebcii. 23. 3(b 
scclangc bat JBneb, ba» bort liegt. 24. GinS bittc iib bi^i : . 
fei tcifieblig iu bec SBabl beinct ffrciinie. 26. $cv IVlaim 
tat um ®ebutb unb SIlaibr«b<- 26. ©a ec ibn urn SBcrjcibung 
bat, fo Imralc cr niebt Wnger 'gatiicn. 27. 3d! bittc Sic um . 
tin Slat SBciii, 

Exercise 175. 

Translate into German ' ' ' ' 

1. My house is worth a thousand francs, but that 
of my brother fifteen hundred. ■; 2. That banker is 
wortb a thousand pounds more than that sum. 3. 
Contentment is of greater v.olue chan all the riches 
of the world. 4. We could not anywhere ^find 
shelter on our arrival in America, as dll the inns 



good-natured people who 
take more pain.c for others than for themselves. 

jdtccciRit (from Ant, fi«io, and «itmten, to drive 
or pass array') signifies “a pastime,'’ as:— SBo* t§m 
dcitvnt»i( ifi, maet'l mic Sanaeittite, what to him is 
pastime, causes me weariness. tie 3nt vertrcittn, 
•• to spend nr pass' one's time." as 3Bic ttttrnfct tt 
a* tie 3eit? how does -he pass his time? <St terttetM 
ii* ticfette mit Sajen unt Siff^en, he spends it (the 
some) in hunting and fishing. 

' £.tAMPI.I!S. 

3«iit 3ctt'Mitni6_tc3icjt' pe' For pastime she waters 
itre dhiuncn im @.'ictcn. her flowers in the 
garden. 

SJun^ t:«fc iBtit't^cifuRgca Through these com- 
moijte tt fciatm gctrcs'tcn inunications he gave 
tjcrjen Safi. his oppressed heart 

Siiisfaiit ^at aiipt verges', Russia has not striven 
li^ Snaiff, tie Senje'. in vain to suppress the 
gungen in Quio'f.r ju agitation in Europe. 



i«r frtm'tmtflfn in gnnj of the most important 
Srutidjlnat. in all Germany. 

■VOCABTOAET. 

Jlt'iccKniicit, f. Sciu^mt', famous, Stma, about, 
absence. renowned, nearly, per- 

5lu«6rac5, m. celebrated. baps, 

breaking out, n. paper, gec^ttn,- to 

eruption. ' leaf. fight. 

fflenitr'fung,/.re- Sut^ltren, to @Timm, m. 
mark, notice. read over, fnry, rage. 

peruse. wrath. 


c t,Ute fic taJ Sui^ tatc^grfcfc 
JStta fu fi* str, atet ncittr 
ctgd'cnS, tic Stage pi iffcH. 12. Sie temii^Un 
flip um lie ffiunfi ifreS •getrii. 13. Gt teinStt pd; Kni?- 
ttumer ju cnceti'en. li. 3i^ tin elma ffinf 3atrc (irr (in 
tiefrt Start) . 15. 31^ hit feit einct hattea Stimtc tier (in 
rem Simmer). 16. SP Semant ms^rent meinct Sltmcfcn^cit 
Met gewefen » 17. 'Sett ill. ivat ^tet unb meflte ©le f^re^cn. 
18. Gin Setlimr ffliatt mat^t nne felgenlt intecepante ffilit, . 
t^eilang. 13. Sie SMitnhrger SeWui^en pat tnn^ gang 
Scutpl'lanr hritmt. 20. ffiaJ ^crteltergit Sap itl ivegen 
ftincr ffitepc rel-mat. 21. cintfepte mut S^nen, mein 
•'Jett. 22. GmrfcBten ©it mii^ Spret Samilie. 23. Gr 
cmvfapi pip ter O'lfelifipaft 24. Sa ret aite 34gec feinem 
Gitimm niipt anretS Sup ;u ma^tn nmpte, fo fiptiig ec feint' 
$nnte. 

EXEBraSE 177. 

Tianslate into German : — 

1. My friend sent me a book, with the request to 
peruse it. 2. I have perused your book as far as 
the second chapter. 3. A parcel was sent to me 
yesterday. 4. Stud.v is my most agreeable pastime. 
5. In the morning I stndy, and in the evening I 
teach my scholars. 6. We need not trouble our- 
selves on account of our friend ; he does not need 
our assistance. 7. During the absence of our 
teacher we played instead of learning. 8. How 
long have yon been in London ’ 9. I have been 

nearly three 'years here. 10. Was my brother 
here during my absence? 11. No, he was not 
here. 12. Jlay I trouble you to write me this 
letter? 13. A diligent hoy strives to acquire 

knowledge. 

TBAKSLA'nOSS FROM GERSIAK. 

Gotthold Ephtaim Lessing was bom at Kamenz 
in 1729. He vras educated at Leipzig, Berlin, and 
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■\Vittenberg. The greater part of his life -was 
devofed to letters, and he had a profound in- 
fluence on' German literature. He wrote many 
plays and poems, and was a critic of considerable 
aoiimen. He is (and will be) chiefly remembered' 
for his celebmted es.say, entitled “ LaocoorL" He 

died in 1781. 

Ser lEniijSat.' 

®in Tniijtar lane ttr Jtcit' cnltijfcn, ‘ 
flnm itirtcr in tfii ffinh) jiirfirf, 

Unt tanjtt fcinct S^aar tin iIRctjierftud 
Jluf ten jonn^nttn ■Sinlctfuiitn. . , 

ftijric cr, .tat i(l Uimfl; tnl lemt man in te 
aBett. 

Srjut niir et nai^, .nenn'S cnc6 gcfilflt, 

lint njcnn,iljr Kmit ! " „ firummt tin alttr SBdt, 

„!EitrijIti(|icn Jtimjl, fit fet fo ftjtncr, 

®« fet fn tat fie fti, 

. fltigt ttinen nitbttn ®ci(l unb brine ©linwrd." 


Sin gtojftt $efmanu fein, 

Sin iUlnnn, bem ®4)raei<tttUi tint Sip . 

®tatt 9Z!1( unb Xugenb ifl ; 

Set bnt((i Jtabatcii peijt, beJ Siirpen @imft ctfliep, 

SHit 39crt unb @^nint all Jlnm^limenten fVieCt,- 
Sln fofejict aUann, tin gtoifet .©rfinaim frin. 

@(|iticpt bn« Set obet Sabcl rin? ^ 

SettOotb Sb^rnim Saffing. 

KEY TO EXEKaSES. 

Ex. 108.-1. The robbers scaled themselves around a great 
' Are, which they had kindled in tlie nudst of the forest 2. Ho 
took his seat at the table. 8. Ho got on his horse and galloped 
ont of the ^own. 4. The dragoons were all on horseback, and 
watted only for iliett coinmander in order to begm the attack. 
0. He sat on his throne so gloomy and so wan. 8. We found 
him sitting under a tree. 7. The \-iaitar asked the innkeeper 
nest moiuhig what he owed. 8. He hod to pay a Frnaaian 
dollar, or one florin and forty-flve kreatsers, for what ho liad 
eaten. 9 This men owes me one hundred dollars, 10. After 
he had spent all his money In foreign coontrios, he returned 
home poor and destitute. 11. The seldicr ate the food placed 
'before him with tile greatest appetite. 12. Arc there man)- 
who defend Uie fortress ! IS. Yes, there are many, but there 
might be as many more , still we do not fear. 14. There 
were about a hundred of them, who, under the command of a 
young soldier, took the battery by storm. 16. An effeminate 
man is not lit for any work. 18. This evidence is good for 
nothing. 17. The Hungarian general vohmtarily offered liia 
services to tlie Turkisli emperor. 18. Tlie peasant offered some 
apples to the exhausted tmTcller. 19. One oRen rends In the 
newspapers that a good opportunity of making one's fortune 
presents Itself. 70. He complains of oinreasonableness' and 
harshness. 21. Yon deny me the liberty to be able to complain 
■^to yon. 22 He felt, he did not know wlmt, and seemed as- 
tonished at this event. 23. He seemed surprised as he saw his 
Mend enter, whom he had not seen for nearly ten years, 
f Ex. 167.— 1. SDtcfeJ afle(fer'taugt nit^M, grStn ,®tc mit 
>cin anbacs. 2. SGaS ^ic gemac^t |aicn, taugt niCpWi 3. 


aSeju taugt rin anc'^riirl^ct SDlami? 4. '&itfc.ntmcn Scute 
nujc^ttcR tic iOtteit notgefeffe Sbeife mit tem groSten 
SligKtit. G. SBtt ftfen in {cbci' Scitiing. bag Slultraticii 
cine gnte ®clcgtn;^rit tnrDictc,' frin ®ifid jit marten., 
6. SBir maten etpaunt; nnfetn ffrctmb ju fe^cii, von ivcMcm 
nrib gtanblcn, bop cr in iDcutfcriianb fet. 7. Slicfcr IKnnn ifl 
mir mc^t aid poonjig iPfunb fcrmltig; nlrt cr fagt, cr .^etc 
mirft hcjn^te. 8. SeXj mill ®ie bcjalffcn, nber Sic fonitcn 
nitjl htmeifen, taf ic^ 3^hcn divas fc^itltig bin. 9. '§abcii 
®ic Jeutt 3 ^ku »ciibct gcfc^cn? 10. 3o, .tc? fai^ i^ii in 
nnfenn ®arten niitcr etnem Siaiimc fi^cx. 11. SMe'@otcatcx 
fcjtcn fitj gu ®fcttc, ,imb irnitrtcii^nuf bad ©ignat i^reJ 
Slnfii^d, nm ben Slngvilf jii bcginneii. . . " 

' . Ex. 188.— 1. First ho took paper and rens.thoa he s-at down 
townte. 2. Ho lias only just begun to u-oi k. 3. It Is only 
just past seven o'clock.' 4. This boy is only fourteen years of 
age. sl It now began indeed going on very Indly. 8. It-is 
half an iiout's walk to the next village. 7. This is tlie nearest 
way there. S. I will write to him by tlie next post. 9. An 
inconsiderate' word is sometimes the ininicdlate canso ofquarrcl 
and disxiute. 10. Uy friend comes here next week, 11. He 
Intends to start next year for Aino’rica. 12. .In future years I 
shall be mote carcfnl. 13. Kext week I go into the country ■ 
for a few days. 14, Wo should think more of.tlie tiiture life ' 
than of the present. 16. hly future life shall be devoted to, 
yon. 18. 1 fear It will not succeed in this way. 17. He dares 
more for eortlily tliau for heavenly rielies. 13. The active wife 
attends to her domcetio affairs herself. 19. Tlie neighbour 
took flic lettcr'.to Hie post. 20.’ Tlie eruind was pimclunlly 
attended to by .the little boy. 21. The fortress was sufficiently 
'provided with provisions. 22. My brother provided me earlj' 
with good books. 23. Tho poor man has six children to pro- 
vide for. 

Ex, 169. — ^1. etfi ibcrtc 11 $ tefcibbomi-iuttbc i^i f^ic’iten. 

2. 3<$.fc$ttc von mriner fRcift ctP gcpcni jtttiltJ. 3. 3<$ 
metbe i$R ftp mergcii fc$en. -I. 3c$.$a6e crP bic .pstpi 
mcitict Sflc$cr tr[;altcx. G. SrP foflieii mit vermciben SSilfeO 
]u t$im, imb bann ®utc3 t$mi. 6. 3i$ ivctbc n>a$crt$riii'tii$ 
itiicppcn ffrflpng ciitigc iEagc auf b«e Snnb gcljfn. ■ 7. Einb , 
@ic $iiini^nb mit ben Urfa^cit fcinct aiigcnb[idlic$cn.,!lltoife' 
betannt ? 8. ®icfcr Slufttag tcuibc pllnrtli^ von tiefnn BJiamic 
bcforgl, 9. Siefe armc Sraii $nt fiinf, .llinbcr ;ii verforgen. 
10. S<$ vetfebe i$n jiiiucitcii-mit cincm lcTirtcii$cn Sui$c. 11. • 
9lS($pc8 ®lnl n>cvbe'i<$ votpi$ligct frin. ' , - 

Ex. 170. — 1. 1 wMi yon a good morning. 2. I have tho 
honoor to wish you a good inornlug. 3. 1 remember my , 
Mends with sincere nllbction. 4 In tii(ic.s of prosperity he 
did not think of Win, bnt fn tlio hours of-anxiely and distress 
he remembered him. 6. I inttmd to go on a joniney!- 6. -1 
intend to return soon. 7. We intend to go on a journey. 8. 
Yon intended to do me iniscliicr. 0! The father intends to 
agree to it. 10. I did not intend to go there. 11. I am 
packing my trunk, because 1 intend in n few days to go on 
a journey. , 12. 1 am on the ponit of departing, 18. I am on , 
the point of going out. 14. Tliey condnut tho criminal to ; 
the place of excciition. 16. The duke's son led the troops 
to the assault Wmsclf. 18. He led them to the attack.' 17. ' 
JtuasiB waged war with Poland. IS, Jlic inercliaiit brings 
goods to the market. 19. A little cliilil was leading the 
blind man. 20. Alarm was btirieil by the Gotlis In the 
Eusento, after, they had flrat tunied off tlie current. 21. He 
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• into the pnrple.permanganate,andyields'dark purple 
crystals on evaporation. 

Both manganntes and permanganates are porver- 
ful oxidising agents, and so have been mncli used 
as disinloctants ; tiie green Condy’s fluid contains 
a manganatc and the purple a permanganate. 

A solution oC a manganous .salt gives no precipitate 
■ with ammonium chloride and ammoninm hydrate, 
but a salmon-coloured precipitate with ommonimu 
sulphide. All manganese compounds give a violet 
or amethy-st-coloured borax bead, and when fused on 
platinum foil with potassium nitrate, yield a dark 
green mass of manganatc. 

• , Titaninm .and IHn. These two metals in some 
respeets resemble the non-metallio element, silicon : 
they all form crystalline dioxides, SiOj, TiO^ 8nO„, 
and their tetrachlorides, SiCl,, ere., are volatile fum- 
ing liquids which solidify on the addition of water. 

Tin, Sn(s/aunK»(, the Latin name), atomic weight 
118, specific gravity 7'3. This valuable metal occurs, 
as the dioxide tinstone or cassllerito, SnOj, in Corn- 
wall, the island of Banoa in the Malay Archipelago, 
Australia, etc. The ore is first broken up and 
washed to got rid of clay, etc., then roasted to drive 
off sulphur and arsenic, and finally mixed with 
about one-fifth of its weight of aiithmcito or 
Welsh coal ; the mixture is heated, and the tin 
reduced to tlje motjillio state, SnO. + 20 = Sn -(- 
200. The tin tlius obtained still contains arsenic 
and iron ; it i.s again heated in a furnace with a 
sloping bed, the pure tin molls first and runs down 
tlio hod of the furnace, leaving the nnrocltcd im- 
inirities hchind. Tin is a bright while metal, it 
melts ubont 23D'’Cent., when bent it crackles, H is 
easily rolled out into foil, and is very malleable ; it 
is soluble in strong hydrochloric acid ; strong 
nitric acid converts it into a white x>owdcr which 
when dried yields tlie oxide, SnOy or '•pntty 
powder," used for polishing glass, etc. Tin is 
largely used for mixing with other metals, forming 
most valuable alloys : bcIl-mctal (4 copper, 1 tin), 
.gun-metal or bronze (9 copiier, 1 tin), spccnlnm 
metal, used for making mirrors for laigc telescopes 
(1 tin, 2 coijper, and a little arsenic); with leadwc 
have pewlor (4 tin, 1 lead), soft solders (2 tin, 1 
lead to 1 tin 2 lead); and Britannia metal (17 tin, 3 
antimony, and a little zinc). An amalgam of tin 
and mercury is used for making looking-glass. 
Tin is also used for coating iron : tho sheets of iron 
are oarofnlly cleaned and then dipped into a bath 
of melted tin, the tin adheres and forms a brilliant 
coating. ,Slicct-iroii coaled with tin is often im- 
. properly called “tin,” it should he called fin-plate. 

Tin forms two series of compounds, the stannous 
salts derived from the oxide, SnO and the stannic 
salts from the oxide, SnO;. . 


The most important stannous salt is Stannmig 
CAltti'i^e.'SnCli,, made by dissolving • tin in hydro- 
chloric acid; it forms whitish crystals which dissolve 
in water, forming a more or less turbid solution ; 
with gold chloride it gives a brown or purple 
precipitate, tlie “purple of Cassius,” which is used 
for colouring glass purple. 

Stannic Chloride (SnOlj) is a fuming liquid ob- 
tained by distilling tin with corrosive sublimate ; 
when about one-lliird of its weight of water is 
added, it solidifies into a crystalline mass, “butter 
of tin," or “oxymurmto of tin,” SnClj -f HHaO.; it 
forms a most valuable mordant for cochineal dyes. 
Tin forms two sulphides. Stannous Suljtltidc, which 
is a brown powder, or, when fused, a lead-grey 
mass; and. Stannic Sulphide, SnS-, which can he 
obtained .of a hcautifnl golden colour, “Mosaic ■ 
gold ” — it is used as a bronze powder. 

Solutions of stannous salts give with HoS a 
brown precipitate of SnS, oven in the presence of 
hydrochloric acid [they also give a white precipitate 
with mercuric cldoridc, w’hich turns grej* with 
excess of st.anuous salt, Stannic salts give .a 
yellow precipitate with HjS. Solid compounds of 
. tin, when fused on charcoal with sodium carbonate ■ 
and a little potassium cyanide, . yield a white 
malleable globule of tin. 

Lead, Pb (jilumbuin, Latin name), atomic weight 
207, spcclfio gravity 11-4, melts at 334" Ceht. Tills 
metal has occasionally been found in nature in the 
metallic state; it .also occurs as the- carbonate, 

, snlphatc, chloride, etc., hut its most important ore 
is the sulphide, PbS, galena, which occurs in Derby- 
shire, Ixixey.in the Isle of Man, Spain, America, 
etc — sometimes in glistening grey-black cubical 
crystals, sometimes in, comixict masses ; it very 
often contains silver. 

Tho ore is reduced either by fusing it with scrap 
iron, PbS -f Ee = Pb -1- FeS, or by roasting it com- 
pletely so 05 to convert it into an oxide, and then 
fnsing with carbon, PbO C = Pb + CO, or' by 
carefully roasting the galena until two molecules 
of lead oxide arc formed for every one molecule of 
galena left nnoxidised ; as soon as this stage of 
oxidation is reached, the heat is rapidly increased, 
so as to fuse the mixture, when the following re- 
.action occurs, PbS -h 2PbO = SO; -f 3Pb. 

Lead is a blnisU white, malleable metal, and to 
a certain extent ductile. Lend, when freshly cut, has 
a bright surface, but this soon dulls when e.\-posod to 
the air, but it does not oxidise, to any depth ; it is 
but little acted upon by dilate acids, with the ex- 
ception of nitric acid, which dissolves it readily ; 
lead is also soluble in hot strong hydrochloric and 
sulphuric acids. It is much used for covering 
roofs on account of its pliability, softness, and 
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enough to mark paper; round the bead will bd 
seen a yellowish incrustation oC lead oxide. 

Copper, Cn (cuprum, Latin name), atomic 
weight 63-5, speoifio gravity 8-9, melts about 
1,200° Cent. This metal has long been known ; it 
occurs native, especially in the neighbourhood ot 
Lake Superior ; it is also found ns the red oxide, 
Gu,0, as tlie green “ inalaohite,” CnCO, + Cn(HO)o, 
and the beautiful blue “aznrite" or “ ohessylile,” 
2CUCO3 + Cu(HO)„. The chief ores are, however, 
the sulphides, Cu,S, CnS, and copper pyrites, 
CnFoSo. 

- A Large quantity of copper ore is smelted at 
Swansea ; the ore may be roughly considered as a 
mixture of copper and iron sulphides with silica and 
other impurities. The process of ohtnining metallic 
copper is rather complicated : the ore is first roasted 
and then fused, the iron oxide and silica form a slag 
ot silicate of iron, while the copper is reconverted 
into sulphide, which molts and sinks to the bottom 
fonning “ coarse metal ” ; this still contains much 
iron, so the roasting and fusing are repeated with 
the ooarso metal. Similar reactions occur, and 
tho product is termed '■ fine metal,” which is 
nearly pure copper sulpliido. This is roasted 
until two molecules of copper oxide .are formed for 
every one molecule of copper sulpliido left un- 
oxidised; the mixture is then fused, when the 
following reaction takes place — SCu^O + CujS 

fiCu + SOj (compare Load, p. 19-1). The pro- 
duct is blister copper, which is not tough .and 
malleable enongh for ordinary purposes, because, it 
is believed, it contains some copper oxide; it is, 
therefore, again fused and stirred with a pole of 
green wood, when much steam and giuscous hydro- 
carbons are evolved, which reduce tho excess of 
oxide and convert the blister copper into “ tongh- 
pitoh” copper. 

Copper is also obtained by a “ wot ” process ; the 
pyrites burnt in the manufooture of snlplmric acid 
(see Vol. rs^, p. 2fi9) usually contain about 3 per cent, 
of copper, so the residue obtained from the pyrites 
burners is heated with about 15 per cent, of 
common salt, and the copper chloride thus formed 
is extracted with water ; scrap iron is then thrown 


a name also given sometimes to a basic ' acetate 
formed by the action of acetic acid or vinegar on 
copper. Copper is insoluble in dilute hydrooblorio 
acid and in dilute sulphuric acid, but it 'is soluble 
in hot strong sulphuric acid, and dissolves readily • 
in nitric acid. 

Copper forms two principal oxides, cuprous oxide 
. or suboxidc, Cii„0, .and oiiprio or black oxide, 
CuO. ■ . 

Cuprous Oxide (Cu.O) is'iii'epared by heating 
cop^ below a red beat, or by boiling a solution 
of copper sulphate with grajK sugar and an excess 
of caustic poLosh, when the coppef sulphate loses 
its blue colour, and tho oxide falls ns a red preoi^- 
late. Tliis oxide colours glass, a ruby-red. 

jBfacl Oxide Copper (CuO) obtained as a black > 
powder by beating copper in oxygen, or by beating 
tho nitrate or carbouatd. When heated with 
oi-ganic' substances, as sngnr, etc., it evolves 
oxygen, which bums up tho organic matter, and so 
it is ^nch used in organic analysis. It colours 
glass green. / , 

Orffinary copper salts arc mostly blue or green, 
tho most important is tho sulphate. 

. Ciq)rie Sulpiiaie or Slue Tmoi (CuSO^ -t- 5HjO) 
is prepared by roasting copper pyrites, CuFoS!;. 
carofttllv, when the copper sulpliido is oxidised to 
copper sulphate, and the ii-on is converted into ' 
ferric oxide,' FCjOj. On extracting tlio ron.stod 
mass with water, tho blue vitriol dissolves out. 
leaving tho oxide of iron nndissolved. Tho solution 
is evaporated, and tho sulphate obtained in blue 
crystals. 'When heated to 2'10° tho crystals ommblo 
to a white powder, anhydrous copper sulphate. ■ 
CUSO4. Enormous quantities of copper ■ sulphate 
arc used for cleotrotyjiing. 

Cupric salts are easily identified .••their solutions 
are blue or green, they give with hydroehlorio acid 
and hydrogen sulphide a blnofc xireoipitate of cupric 
sulphide, CiiS. inien a veiy small quantity of 
ammonium hydrate is added to a cupric solution, 
a light blue precipitate is obtained. This instantly 
dissolves in an excess of ammonia to a beautiful 
deep blue solution. If a solution containing copper 
be acidulated with a drop of dilute sulphuric acid. 
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(2) A .-iliort vti\vf;l, wlir-n follmvcil liy a luutc and 
a lujiiid (i.f.. hr. tr. cr, tJ, pi, dc.y, may lit either 
i-linrl or Ion? to Miit the e>.i"uncics of the rhythm. 
Tliit! ive may m-ilc patrh or juitrit, rolSeris or 
rnlrirrh. 

(:i) A vowel followed by another vowel, a diph- 
tlinii" or ti. and a vowel, is short, so long as it docs 
not eo:de.‘-cc wil li tlie sylhible tliat follows it : e.p . — 

To this ride Ihcro area few exceptions. ISie c 
wliich jirocedos the i in the genitive and dative 
siiigiilnr of nouns of the fifth declension is gener- 
ally long. Tims we have diei and Jfdi'i, bnt the 

c. s-ception is not always ohserted, and /rfei is fre- 
(■pieiidy. and yiii invariably found. The i in the 
genitives, llliiin, vUiiis, etc., is common — i.<!.,it may 
be either long or .short, according as the verse re- 
Quires. A stndy of the poets tvill reveal to yon a 
few more irregularities, bnt it is unnecessary to 
troiililc yon here with a detailed list. 

To supplement those general rules, wo must teach 
you liow to determine the length of final syllables. 
(1) Monosyllables are gcnomlly long: e-i /. — 

The following exceptions should be noted : — 

(i.) Jlonosyllables whicli end in h, d, I (e.xccpt 
fill and sut) and t are .short : c.g. — 
tV<, (V, til. It. 

(ii.) Enclitics, ie., words wliioh arc attached to 
the cud of other words and cannot stand, alone, 
bitch ns jjfKc, re, ne (asking a question), are short. 

(iii.) A certain number of words which do not 
come under cither of the above headings, such as 
in, per. _/er. rlr, otc. 

2. (i.) In words of more than one syllable, final 
<i is short it the word be not an ablative of the first 
declension, the imjrerativc of the first conjugation, 
or an inalterable word such as contra. 

(ii ) Final e is short it the word be not an ab- 
lative of the fifth dccleiibion, the imperative of the 
second conjugation, or an adverb formed from an 
adjective, siicli asfernw. 

(iii.) Final / is long, except in a few Greek words, 
and in nisi .and qmlsi. In mihi, tihl, sihi, ihi, ubi, 
it may lie oitlicr long or short. 

(ii.) Final 0 is almost always long. In the first 
p.'-i-on singular of stna and ncfcto, it may be short- 
fiieil. but jt is only in the following words that it 
is n.nimiiiily slmrt, cita, due. cgv, mods, octS. 

(y.) Finnl « is iilway.s long. 

(li 1 Final y is always short. 

(lii.) A lowel in ,'i final sylhable is short when it 
is folloii etl liv anv one of the following consonants, 

d, l,n,T.-.mi\t! e.g.- 

Illii.I, inwiU, eiilintn, calcfir, binjit. 


(viiu) A vowel in a final syllable is long when 
followed by c ; f.'J.— 

To this rule dpnlcU the single e.xception. 

(ix.) IVhcn the final syllabic of a word ends in 
f, the following rules hold good : — 

(ff) F'inal -c.< is alwai-s long, except in ands. 

(i) Final -nt is long, except in the noinimitive 
singnlar of nouns of the third declension, tlie 
pcimltinintc sylliiblc of wlio.so genitive is short, ji.s 
hospes, and in the preposition penef. 

(c) Final -is is generally short, but if is long in 
the ilativc and ablative pbirel of nomis of tlie fir.st 
and second declensions; in the second person .sin- 
gular of the present iiidic.n ivo of verh.s of the fourth 
declension ; in tlio second person singular of the 
present subjunctive of verbs and in some adverbs, 
such as grails. 

(d) Final -os is long, except in cnmjtbs. 

(c) Final -ns is usually short, but in tlic genitive 
singular and the nominative and :iocus.ativo plural 
of nouns of the fourth declension it is long, as well 
as in the nominative singnlar of nouns of the tliird 
declension, wlio.se genitive ends in -fitis: 

(/) Final -ys is short. 

Attention to tlie above rules will enable tlie 
student to determine tlieeinnntity of most syllables, 
and on acquaintance with Vergil and Ovid should 
render the perpetration of fake quantities impos- 
sible. But in order to ai^prcoiatc 'Batin verse, 
^mething more tlian a knowledge of qimiitity U 
necossaty. The meolmnioal p.nrt of versification 
consists In arranging word.<!, so tluit long and short 
syllables follow each other in .a certain order. 
When yon analyse the construction of a line, yon 
break it up into several combinations of syllables. 
These combinations .are called ./erf. A metrical 
foot may consist of two. throe, or even four sylla- 
bles, and each foot has its technie.al name. Tlie 
Romans learnt tiic .art of versifying from the Greek'-, 
and the names of all the feet .are Greek, not Latin. 
IVc sluiU give a list of tliose which mast frequently 
occur in Latin a erse, and yoa must pick them out 
for yourself in tlie passage.-- from Ovid and Vergil, 
avliich have been given you already. 

A. Feet of two syllables : 

1. laml'ic, wliich censlst.s or niio vhort .ami emc long : (im/iii!. 

2. Siionilec, wlnvli cmisMs of tuo long ; (lirSiil. . 

3. Trochee, whii-li coasKt.s of niic long .anil one short: ilr.si. 

4. r>Tlhlc,nhiehiCoii-i,l,ortira short: m'ni. 

Tlie last foot i.s rarely met wit h in Latin rerso. 

B. Tlie only feet of lluce sylhablcs wliieli are at. 
all common in luitin verse are tlie dactyl, wiiiuh 
consists of one long .syllable and two short— 
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HISTOBiy SKETCHES. GB2rEnAIi.-TlII. 

Tiir sr^xiuta-« is ascrica. 

•‘Asn there- l-cin? Aiann:: the Spaniard* 5oni<* who 
{««• not only cmul, but vny ctncl. wlu-u a man 


futre* tlir 11 p*1i front fnnnlii^ any wonnil, to they 
A-i well Fnonvr. -tnd •/ any i\c (irUra tuvivtimn 
iir/iar,ir) ttniVfii jmin, there i* ,m htrrkr 

jntyiArtent hg late than that the »amr etali jiug 
avAUrr Aarc in thf f-i.iy." 

Tim* wrote Girolnmo Denenni the Mllnneve. who. 



occasloiuilly wNhe* to inini«h a alaTc, cither for 
Hime crime that he luvl oommitted, or for not 
luiving eloao a pood (layV.wnrl:, or for siplto tliat he 
Iiad towanl* him, nr for not hnTinp egitnwtcil the 
. naoal qnnntity of rllrcr or paid frani tlic mine, 
when he came knaie at night, butcad of plvlnp 
him rapper, lie nuide him nndrera. if lie happened 
to Imi-c a ahirt on. and lipliip thrown down upon 
the pnmnd, he had hb linncb ami feet tied ton 
piceo of wood bid acioe«. no permitfed nndcr the 
rub called liy the Spnnionb the bw of Baiona— n 
law rappe^ted, I think, by ramc great demon ; then 
with n thong or ropo he was beaten, nntil hb body 
strcamcil with blood: which done,' they totdc n 
pomid of pitch or n pipkin of boiling oil. ami throw 
It gmdnnily nil over the nnfortnmito victim; then 
he wan washed with some of the ooentiy pepper 
miiceil wHb aidt and wntcr. Bo was then left an a, 
pbnk covered over with n oloth, imtll the mnster 
thonght he was able again to vrark. Otbei* dug n 
lude in the ground and put tho man In, n^ght, 
loaving only bu bead ont..md left bim in all night ; 
the Spnnbli raying timt tbpy have reeonrie to this 
cure becanso the earth ahaorbs tho bbod and pro- 


in the year 1511, “ started born 3Ilbn In tbe nnmo of 
Oad,tlie snstainerandpavemor of all tho anivone,” 
to seek Ms fortnno nr whatever might present 
itself to Mm in the newly discovered poesessioiis of 
the 8|nnbrda aeroas the Atbntlc. Denxonl was, 
to Judge from his own account of his tmveh, a 
perfectly ingennous man. who mentioned gravely 
and without aiming at effect wlmtcvor camo under 
hb notice, nothing extenuating nor setting down 
nught in malice. Bcwusnotparlicubrly squeamish 
about what ho did or wlut others did. though ho 
niipears to have Iiad wlmt was lacking in the 
^mnbh compoBit ion— some of tho fauUngx of tho 
Iinman heart. He Is, therefore, n very fair nn- 
projndlcod witness in respect of the Spoiiuh treat- 
ment of tlm Indbns, nml Mb testbnony is, more- 
over, nbnndnntly confirmed by Hint of many others 
ffqynlly disSntorcsteds 

It is a sad and singubr libtoiy, that of tlm 
eonqnest and possesslaii of the West Indio* and 
America by the Sponbida. Howovar.ltbpropaBOiI 
here sinqdy to give n slight sketch of tho Spanish 
ddngs in Amoriea and tlio Indies after obtaining 
possession of them, how they fnrionsly raged 



at tlio Ijeardcd men wlio Imd come they knew 
not whence with iron tubes from wliich they 
linrled lightnings, and by the aid of which they 
made noises like thunder; but discord sprang up- 
bcforc Christopher’s return, the Spaniards ill-used 
the women, beat the men, and otherwise behaved 
oppressively ; and the Indians having ascertained, 
by the purely philosophical process of holding a 
SiJaniard under water for ten minutes, that the 
new-comers wore mortal, rose against them wlien 
familiarity hud somewhat taken nrvny the dread of 
them,- and killed some of the garrison. 

So long ns Columbus and his brother remained 
in authority the Indians had tolerable treatment, 
for the inilnenco of the two, weakened though it 
was jealousies and mutinies, which sprang up 
umong tlie ^paniai-ds, was strong enough lo hold the 
greater part of the adventurers in check ; bat when 
Spanish governors oaino to be in power, and every 
consideration was saorlfioed to the greed for gold, 
the most merciless demands for life were made in 
oi-dor to supply the slave labour necessary for the 
working of the mines. So rapid was the loss of 
life from this cause — for the Indians had never 
been accustomed to such severe work— that in a 
few years Haiti was all- but depopulated, and the 
Spaniards brought in slaves from the neighbouring ' 
islands and from the mainland to fill their place. 
Puerto Hioo, Cuba, Jamaica, and all the lesser 
islands were brought under the yoke; Jamaica, 


was first repealed to tl« eyes ot a European. 
Gathering ns lunch gold ns he could get. and 
wliich the native chiefs freely gave him. ho returned 
for nssi.stancc, not daring wjth lus few friond-s to 
draw down the hostility of llie wealthy nation 
which hemnderstood was also exceedingly strong. 
On April 2nd, 1510, an extensive expedition, which 
. had been fitted out in tlio ports of Cuba, and which 
sailed under the command of Eoiiiando Cortex. 
landed on the coast of Yucatan, and was well re- 
ceived by the natives. Cortex limncdiafoly formed 
an cnti-encbcd camp, which subsoquciilly became 
the city ot Vera Cruz, and having oslablisliod 
himself there, began to iiogotialo for an interview 
with Hontezumn, the emperor ot the country. 

■ Whether the Mexicans suspected the ohameter 
ot the wolvcsXvho onmo to them in sheep's clothing ; 
whether the Spaniaids, as is most likely, did not 
lufrain from acts of violence even at the bcgiiming 
of their occupation ; or wliothor it was from fear 
of .the firearms which so greatly astonished Iho 
people, the Mexicans held back from this proposal. 
Montezuma sent rich presents which only inflnmcd 
the greed of the Spaniards, and Cortez, after enter- 
ing into alliances with tribes discontented with the 
government, marched inland with 500 foot soldiers, 
fifteen horsemen, and six pieces ot cannon. With 
snch a force he prbposcd to himself the conquest of 
a populous and powcrfal empire. By striking 
terror into opponents who had never seen' a gun 
'll now, by artifice, by plai ' 
e against the other, Cortt 





acknowletlgc the siiproraac3’ of the King of Spain, 
and to bo baptised into the Christian faith. On , 
the luoklcSs man treating these modest demands 
with derision, a Imniilt was raised, a heavy fire of 
musketry and artillery was opened onthePernrians, 
and Atahualpa was seised and loaded with irons. 
Cruel as had been the conduct of the Spaniards in 
^c.\ico, it was rcry ornel in Peru; the greatest 
frauds wore practised on the natives, who were 
reduced to tlie most dreadful form of slavery, and 
compelled to yield forced labour. Atahnalpa was 
made to pay ns ransom a room full of bars of gold, 
and tlien, the gold haring been received, ho was 
strangled, and his body hurned at a stake. Furious 
dissensions arose among tho Spaniards alront the 
division of the si>uil ; Pisarro was murdered, his 
murderer succumbing in t urn to somo other ruflinn, 
and a long period of anarchy and bloody rovololion 
■ensued, during whicli the native Peruvians suffered 
from each sneocssivo ruler. 


on their orvn behalf. “ No native American shall 
participate in tho government so long as there is a 
mule-diiver in La Mancha, or a cobble; in Castile, 
to represent Spanish ascendency.'’ In this spirit 
tlic Spaniards in Mexico conducted themselves, 
and the rcsidt was that after three forniidahlc insur- 
rections, bloodily suppressed, Itnrbido, a native 
Mexican, so gatliorod up tho 'national party into 
his hands tliat he drove the Spaniards oat, and 
received on the 3Ttli of November, 1821, (he sur- 
render of the capital on condition that the Spaniards 
should forthwith leave tho country." 

After passing through a dreadful ordeal andlogona 
to tlio above. Peru and Chili, making common 
cause, throw off tlie Sixmish yoke, and on the 26th 
of February, 1820, compelled the surrender of 
Callao, the last foothold of tho Spaniards on tho 
territories won for them by Cortez and Fizorro. 

Stt t-CatfclVs V« Ivertal Ilitlors. 


Besides the IVo.st Indies, Mexico, Peru, and Chili, 
the Spaniards did not care for their other liosscssions 
in America, wiiieh fell in course of lime under tho 
dominion of tlie Eiiglisli, Frenoh, and Dutcli, and 
inoludo at tho present day tlic whole of the United 
States of America. 


GBEEK, — It. 
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TUE SECOND DECLENSION. 


IVliat of all tiiey once hold do the S]>nninrds 
retain at tins moment 1 AKsnlutcly nothing at 
nlli liutiiloss, scliisli government like that they 
set up, practices subversive of all good such as 
they practised, could bring ahonl hut one conclusion. 
Even in Benzoni's time (15.50), (he dcmoTalfsntion 
was such tliat “many Spiiniards proxihcsicd for 
certain that the island (Isla Espanola) in a short 


TnEnB .arc in the Greek second declension two 
terminations — that in -ot corresponding to the 
Latin -»«, and tlint in -oy corresponding to the 
L.atm -vm. Of the nouns whicli terminate in -or the 
greater number are of the masculine gender, some . 
arc also feminine ; nouns in -ot» arc of the neuter 
gender, except “diminutive” female names, as 
il rAvKipiiii', Gluccrittm. 


time will fall entirely into the liands ot these blacks " 
(imported Africans), and such lias been its fate, 
after many and deadly struggles between Spaniards, 
French, and English for tlie niasfory there. MHien 
lion in 1780 reached 
then masters, the 
1 ibe a wfnl massacre 
rrongs of centuries, 
by commanders 



by commanders -f (-os), -ov , -oi, ^ -o> 

t time successive Before passing on, let the learner turn back and 
ill; Cuba and Pnerto compare these terminations witli those that arb 

" " ■ ■ ■ ction with the article ; then he will ^ 

• these to memory : — ' • . ’ 
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Exekoise 11. 

Translate into English: — 

1. Aiaxe Ka\lL tpya, a ^t\e yeavla. 2. nEiVou tdTs 
T ou SiSdO-KBXoii Xii70i$. 3. nap’ la8\mv lutuBavas. 
i IIio-tJj ircupos tSv iyaBuv Kol tSk KaKSi> /urex^i. 
fi. Of 0eol tSi- avOp^uy tppovTlCouiriy. 6. Of &rBpmtot 
Toiir 0eoii Bepaveiovtnv. 7. OoXXoTs tpytas circTOi 
iclySurot. 8. MlaytToi fo-ilAo kokoTi. 9. 'O Kocis toii 
BeoTr Ka) Tofr avBpiimi! ixBpis imiv. 10. Of Mpumi 
toTs taBXoTs 11. Tldpext, S Beds, ruts 

<(ii\ois fAruxioi'. 12. I'ept, u SaOXe, tJf oTmy ry 
. vcarfa. 13. ‘O olvoi oi XiSci-aXXa Warn rar fiep(/mu. 
14. XoXrTr^ ‘pyV 54{o fjrerat. 

Exebcibe 12. 

Translate into Greoh : — 

1. Good men obey God. 2. Bad men obey not 
God. S. 0 good youths, obey yonr (the) teacher. 
•1. Bad men are hostile to the good (f/ie iaO—tie 
ffomt). 6. Abstain from bad men. C. Good nion 
take care of their (the) ohildron. 7. Trust not 
the word of a liar, 0 dear boy. 8. Dangers follow 
many words. 0. Good youtlis hononr their (the) 
toaohors. 

Jlemarlts. — The Greeks are fond of such an 
arrangement of words ns is found in the phrase, 
Tofr ToC JiSao-adXov Aciyoij, given above. Ijitcrally, 
and in the Greek order, the words run — ilic nf the 
teacher Korda; tliat is, the Korda of the teacher. 
linit.ito this construction. In general, the Greek 
order of words approaelies more nearly to the 
English than does the Latin, The sense, however, 
logically considered, prevails over other considera- 
tions in tile Greek collocation of words. The cliiof 
place of emphasis is the commencement of a sent- 
ence, tlic next is the end. Not by any mere 
rule, however, can the beginner acquire the t.act of 
placing tlic Greek words in tlioir idiomatic order. 
From attention to the sentences given in the 
exercises, and by making them, as far as possible, 
models, he may lc.am muoli and make an approach 
to correctness ; but, after all, nothing but a long 
and careful study of the writing-s of the classics 
themselves can give him complete .skill. The 
student, however, is specially requested to note 
what is called the einjihatie collocation of the 
adjccti\c witli its noun, where the adjective and 
noun have each an article, in the following order- 
article, noun, article, adjective, as in tI rh 
oAijfliFoF,'thc light, the true light (Jolin i. 9). With 
this, we may compare in English, especially in 
poetry, the repetition of a noun with the ndjec- 
tivo tor the sake of einjiJutals, as in Shakespeare; 
.‘•Fareweli, a long farewell"; ‘‘A^rost, a killing 
frost.” 


VOOABULART. 

■'Aiwt, -OF (gen.), K\ela, I shut. 

worthy. MFrpoF,-o»,Ti!,ameasurc. 

.’AtoA^ (gen. of the MoxA<fr, -oS, i, a bolt. 

thing), I free from. . Mipios, -a, -or, innumcr- 
"Apyvpos, -00, i, silver. able. 

Bfoi, -00, a, life. Neos, -a, -of, young ; i 

BooAi), -ni, V, counsel. feoj, a young man. 

Aixoavoo-fo, -or, n, divis- Nito-or, -do, n, sickness. 

ion., OJx (otx comes before 

Eb^pidva, I make joyfid. an aspirated vowel, in-' 
0aF<cTos, -00, 6, death, stead of oik and oo), 

etas, -o, -OF, divine ; vh not. 

eefoF, the Divinity. TISvds, -do, S, labour, 

ej/ior, -OF, S, mind, cour- Siyri, -va, V, silence. 

age, spirit. Xpavos, -oo, t, time. 

Bipa, -at, n door. Xpveos, -oo, 6, gold. 

Bxebcisb 13. 

Translate into English 

1. ThjcitX^F ^oTi pttTpoF TOO plov, obx 6 Xp^es, 2. 
'O OipoTot TolfS hvBpJmovs iiroAiSoi ardvav Kol kokSf. 
3. *0 oIfos eiippalrfi robs r&y aySpiituv Bipoos, 4. 
2i>F pvpiots rriyots r& KoXii ytyyrrai. 5. Th Bt7oy robs 
KoKobs fiyei srpbs ri/y HkJiy. (i, nio’rtt (jilXos 
(fol apyipou ifaii iarty ty xaAevff Slxo<rTae^lf^_ 7. 
IIoAAal ydtroi iy iySpihrois tMy, 8. BooAj; tls ayaSby 
fiyoi. 9. Siyh ytip ripijy tpipsi. 10. 'H Bipa poxAois 
KAcffToi. 11. 'H Tt'xvu robs aeBpcbirovs rptiptt, 12. 
■'ft <pUai paBnrttl, rvs coflusKal rrjs operns ipeyetsBa. 

Exercise 14. 

Translate into Greek : — 

1. By dcnih (dat.) men are sot free from labours. 
2. Many labours .attend on life. 3. The wisdom of the 
Divinity leads good men to happiness. 4. Follow 
the words of the judge, 5. The words of tho youtli 
arc bad. C. The lyre dissipates (a 4») the cares of 
tho mind. 7. Silence becomes a boy. ■ 8. Art 
nourishes good men. 9. The holt shuts tlio door. 


A few masculine and Icminine nouns and adjec- 
tives have tho termination -ur (with -uy as neuter 
in adjectives), tho -» being retained through all the 
eases. Tliough this form occurs in Ionic writers, 
as Herodotus, yet it bears the name of 


the attic DECLEltSlON. 

Si7igular. 

■ Theimplc. Mmlfiil 

Near. dAtiSs. y ahas. 4,n7At«s,*T4 VAcmf. ■ 
Gen. A€<4. £a». "Ktu. 


Dat, Attl.* fiA^i. 

Acc. AcdF. aAwF. 

1^00. AeiSs. oAwi. 

•Ttwinboantlrailtlintlli 


VAcuF.- 
iolcnsion 
I the lost ' 
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fiS. A grocer Ijnuglit tea at fia. (Kl. per iKiund, ainl a tllM as 

the tea at Ss. and the coffee at 2a. 3A, audio gained S.gnincas. 
hy the baigain. Hon- many pouiida •>( eacli did he buy?. 


unity than that nliicli foHon-a it, ao tliat its 0X0053 ahoro one- 
fourth of tlio nunilwr formed hy ini-crting the digits shall be 
3lj times tlie sum of the digits. 

55. A and H hare caeh a sum of money gii-cn tiiem irhieli 
iviil support tlieir faniiliea for 30 and 12 days respcetivoly ; 
hut A's money would support B's family for 15 days, and B's 
money would sniiport A's fumily for I days, vfiHi 2s. Od. over. 
IVhat were the sums < 

05. A person being asked how many diieki and ^oese he had 
in Ilia y.ard. said, " If I had 8 more of. each, I should Iiave S. 
ducks for 7 geese j and if I liad S less of e.ujh, I shoidd liave 7 
ducks for 0 geese." How many hadhe of eacli! 

57. A man, woman, and child could reap a field in 30 hours, 

the man doing half as inudi og.im as tlic woman, and the 
woman two-tlm-ds as inuoh ag-sin as the chiidr How many, 
lioiire would tliey caeli take to do it separately? i 

58. A merchant who allows £180 for Ids aniiiml cspcndituie, 
increases his property every year ny a foiuiii ^rt, ami at the 

- end of two years is £900 rrelier Uiau at Orst TTIiat propetty 
had he at lirst? 

50 A sold a cci tain number of tickets at a guinea each, and - 
gai-e one.third of the produce tq B; one-fourth of the 
nmaiuder to 0 ; and one-fifth of Uie last remain^r to D ; 
after wliich lie liad £210 lemalmiig. How many did'he sell? . 

ADDITION OP POWERS. 

203. It is obvious that powers may be added, 
like other quantities, Sy iKTiting them OTie after 
emather, nitk their signs. 

Examples.— T he sum of a? nnd S- is -h i*; and 
the sum of — 4'> and — if? is rt* — J* -t- /i® — d*. 

The same immers of the same letters are IXke 
giiantities, hence their coefficients may he added 
or subtracted. 

■ Example.— T hus the sum of 2a- and Har is 5«-. 

But powers of different letters, and different 
powers of the same letter, are vnlihe quantities; 
hence they can be added only by writingr them 
down with their signs. 

E.xample.— T he sum of or and a* is a" -I- «?>. 

It is evident that the square of <r, and the cube 
of a, are neither twice the square of a, nor twice 
the cube of a. 


S. To Soiy'Bdd — 7aV. . 

4. To-lki’hSarldIkiS/A ■ 

5. To 3(<n- yp add 4(n -b yp. 

(I. Add 5i<a - 6p + a<n - bP to 2i(a - ip -f 10r(« - '')*■ 

7. Add 3(r + y)‘ -b 5u= - 4(i 4- y)‘ to 10a= -b Ofx b y)‘. 

5. Add Sa’lsi', SaspiS, „!5c3, and 2n=lif>. 

9. Add aVfl + T'-yi + n»6l and - x=y* -b a*5«. . 

10. Add ftts -b Ik? -b 5as + 26i? and os + 5t<? to Cb» + 25c=. 

11. Addi(lry-an)«, 3(iy-cm)', -«xy-, nli)' and J(ry-cii0'. 

SUBTRACTION OF POWERS. - 

207. Rule. — Subtraction of X’oners is performed 
in this same manner as addition, accept that the 
signs of the subtrahend must be ehauged as in simjde 
subtraction, 

, 'EltAMPLE. — From 20? take — Grr*. xliif. So?. 

• Exercise 43. ' 

Prom -35“ lake 45”. 

2.'Prom37ir5« take 45=61!. - ' 

'8. Prom 0=5“ take n=6“. . , - - . 

4. From 6(0- 5)» take 2(0 -5)". . ' , 

6. Prom 6a(o -b 6)‘ take n(a -b 5)*. ' , 

0. Prom 17<1=X» -b 6xp» take 12o»x= - 41#=. 

7. From 8a»(5« - 8)= take a=(5= - 6)>. 

8. From tiff + y?)= - 3{o» - Vf take - 3(if» - 5=)= + 4(x= -P 

yq=. ■ 1 . 

9. From 0=5= -b x»y* take e>5' - x»ii=. , 

10. From 2x(o - 5)’ -b 3(o - 5)= bike x(o - 5)= -b 3(o - 5)=. 

■U. From i(x -b y)= + i(o + 5)» take J(x -b y)= -b i(o + 5)=. 

MULTIPLICATION OF POWERS. ' 

208. Powers mny be multiplied, like other quan- 

tities, by writing the factors one after 'anqther, 
either ^th or without the sign of multipUoatioii' 
between thetn. ' 

Eicamples. — ^The product of a? into is ; , 
and into.a™, is a™®®. 

If the qu,mtities to be multiplied are powers of 
the same root, instead > of writing- the factors one 
after another, ns in the last article, we may add 
their exponents, and the sitm 'placed at 'the right 
hand of the root will he the yiroffwof required. ' 

. The reason of this operation may be illustrated 

a* X a’ is ; but a- — aa; and a® = Ba® and 
aa X aaa=aaaaa = a,‘. The sum of the exnonents 


213 


Ex-VMPtES. — Thus a- x of- = = <i* ; and 

t' X ar X x = a’+=+^ = 

The rnle is equally applicable to powers whose 
exponents arc nejalivc ; i.c., to reciprocal powers. 


Examples. 



!£«-!-/< be multiplied into a —b, the product 


will be a- — ; that is— ^ 

T/ic jiTOthict vf the suvi and difference ef tiro 
gitantitiee is cgval to the difference of their squares. 

This is an instance of the facility 'nth which 
ijeneral truths are demonstrated .in algebra. 

If the sum and diSerence of the squares be 
multiplied, the product will be equal to the differ- 
ence of the fourth powers ; that is, (a- -1- i*) X 
C«= — *=) = («* -fr*). 

• ' Exebcise 41. ■ ■ 

1. Multiply »=!.• into ««. ' 

• 2. .Multiply 3««>/= into -2*. 

3. Multiply iilto 

4. Multiply into naWy. _ . 

5. Multiply 4a* into So*. 

0. .Multiply Stt* Into 2ra. 

7. Multiply ifffi into b'y. 

S. Multiply oStV into Wy. . . . , 

■ 9. Multiply (6 + fc - y)' into (6 + 1 - jr). 

. 10, Multiply ii« + *=y + a®’ + p« into it -y, 

. 11. Multiply 4i>j/ + 8jy — l into S*® — I. ^ 

12. Multiply I® -1- ® - 8 into 2*» + * -I- 1. 

• 18, Multiply »-• Into y” Into y-4. 

14. Multiply 0 -® into o*» Into o-». 

15. Multiply o-s into o-® into - «-». 

10 Multiply «- into o- into -a»*. 

' 17. Multiply y* Into v®.into —y*y». 

18. Multiply (o - p) into (n 4- y). 

10. Multiply (a* - y®) Into (c® + iF)- 

20. Multiply (a* - y') into («• + y®). 

21. Multiply n® + a® + o® into n®-!.- 

22. Multiply S«(iii - v»)» into 2(i(*= - *>)•. 

23. Multiply 4(0= + 6®)® into i(n®-H>»)f. . 

24. Multiply u® 6® into n® + 8®. , . 

28. Multiply a® + *®!/ + *!/= + y® into « +'y. 

• 20. Multiply a* - 2ii®8 + 4a=i= - SoS® + 168® into 0 + 26. 

27. Multiply o® + 6 into o* - a 

DIVISION OF FOWERS. ‘ 

210. Powers may be divided, like other quantities, 
by rejecting from the dividend a factor equal to 
the divisor; or by placing the divisor under the 
dividend, in the form of a fraction. Thus the , 
quotient of u’f- divided by is 
' Ex.\.JtPLE. — ^The quotient of a? divided by is 

But this is equal to a®, fbr in the series 

a*, a\ a", a®, a®, a—\ a,—\ a~\ a-*, etc., . _ , 
if ^y term be divided by another, the index of the 


quotient will be equal to the difference between, 
the index of the dividend and that of the diiisor. 




Hence we deduce the following 

GBMEKAI, RULE TOR DIVIDING POWERS. 

A potcer may be divided by another power of the 
same root by subtracting the index of the divisor 
from that of the dividend. 

If the divisor and dividend have coeffielents, the 
coefficient of the dividend must be divided by that 
(fthc dirisar. 

If the divisor and dividend arc both compound 
quantities, the terms must be arranged, a/nd the 
operation conducted in the same manner as in simple 
division ofcomqiound quantities. 

Example.— T hus iff ^ if = y>-- = iff. That is, 

^noL=y. . 

vu 

[The above rule is equally applicable to recipro- 
cal powers.] 


1. Diviaetlo’y'by-Sa®. 

3. Divide 128^ by 28®. 

3. DiviaoaS8 + 3«®y*by a®. 

4. Divide d X (a - & + y)® by 

5. D*Mdc*»i’+*'?t)y« 


B 8® by 8>. 
e Sa"+“ by 4a 


ROOTS. 

211. If we resolve iP, or bbb, into equal fiictors, 
viz., b, b, and b, each of these equal factors is said 
to he a root of IF. So if we resolve 27 into its 
three equal factors, as 3 x 3 x 3, each of these 
equal factors is said to be a root of 27. And when 
any quantity is resolved into any number of equal 
factors, each of those factors is said to be a root of 
that quantity. 

A root ff a quantity, then, is a factor which, 
nvuttiplied into itself a certain number of times, will 
produce that quantity. 

the number of times the root must be taken as a 
factor to produce the given quantity, is denoted by 
the name of the root. 

Tllns 2 is the fourth root of 16,; because 2 x 2 x 
2 X 2 = 16, where 2 is taken four times as a factor 
to .produce 1C. 

So ffi? is the square root of aF ; for a® X <r® = a®. ' 

, 'Powers arid roots are correlative terms. If one 
quantity is a power of another, the latter is a root 
of the former. As S® is the cube of b, so b is the 
cube root of i®. 

.There are two methods in use lor expressing the 
-roots of quantities ; one by means of the radical 
sign' i/, and the other by a fractional index. The 








=n«<inli.ir>, li« ( 


.ni'Jrslso. lation; llic bnwli must be charged nccorchng to 
iHt, aii.lr=:l«>. the extent ot the part to be covered, well tilled 


do beyond sharpening ( 


wa-hes and touches of shadow tint or semi- 


TTATER-COLOUJl DRA’VN’ING.— JI. 

[OiTi(iiMi» I /.T».1 ITI.l 

Tiin fsn or Tiin imesit 
Oxn of the ino^t important qiialUleations iiecev- 
.«ary for jiroduciug a clover and eflocthc picture is 
n.tlioruugli cniniunnd of the noc of the bnish. Very 
frequently tlie cause ot failure in jxtinting is not so 
mucli in mistaking the ovnet colour, as an inditTer- 
cnco sliown for, or an incapacity of reprcfonting. 


tone, tints adding brilliancy to the lights by 
contrast, ns well us a mentis for bringing into 
iiotioe all loss Imiiortant detail.s, which contribute 
tlieir sliarc to the work, and also the innumerable 
accidental projections to bo found on uneven 
surfaces. When washitig in broad flat tones, the 
brush may he held at an angle of about '10° ; but 
for touching in, or making out detaiLs, it must be 
held in an almost pcniendicnlar position, so that 
■we may luivc an entire coinmaiifl ot the point ; in 
Fitch n position, the point may he guided in .all 
directions with the greatest freedom. The .above 






plont}' oC colour in tlio briisli, but it must not bo pupils Trill soon ilntl out tliat to break off tho 
overcharged, us too much will cause blots ; loo edges is not to wash them uniformly down 
little will not only dry before we are prepared to to a smooth graduated shade. This would 

soften some of the edges, but will very probjibly make the clouds too solid, but by breaking 

produce out-shades and other disagreeable results the edges with a clean brush (moist, but not too 

that will make the sky look hard and heavy. The wel, as the water would run into tlie colour, and 

brush moderately filled, when draped over the .spoil the whole), we produce, without any seeming 







k our pupils colours : crimson lake, burnt sienna, yellow pc 
-Take three csulininm yellow, gnmbogc, brown pink, sc 
— ift tint ot- cobalt, and imlip'o. That is, we will restrict 



two pieces of paper, and cover the upper p.irt of 
one with the Prussian blue, and the upper part of 
the other with the cadmium yellow and lake. When 
dry. continue li oin the edge of each colour a wash 
of the prey ; it will be seen that the latter in jnst.T.- 
!/)Osifion with llie cool colour will appe.ar to be 
w.arni. and the same in alliance with the warm 
colour will appear to he cold, and the two colours 
re.'nccti\ oly will seem to ho made more blue or 
yellow, that is. more intense tlian if painted alone. 
If Indian ink he used inste.ad of grey, the contra-st 
Is even more striking. Here, then, is the first 
principle npon which is founded the theory of 
tlic use of prey in union with the primary colours 
in order to increase their brilliancy by the contrast. 

The .subject we have chosen for ourle.s,son (Pip. B), 
ercnlng or snn/ct, is not an cl.ahoratc one, nor do we 
intend to po beyond the lending principles to he 
observed in painting it. It will requite vcry.fcw 


can tc sufficiently cxpln 
study all minor detai 
that arise from variou.' 
which are found to dill 
every subject contains t 
pupils can nccompnny n 
possibly attempt to lead 
instruct iou-s we shall 
that they nitty aftenvan 
pending npon tiicir own 
bearing in mind that we 
press upon them that 
more so wiicn contasst 
light will appear brigh 
provided that the so 
manttged. Thus, by 
violent, brilliancy and f 
We will now proceed 
mcncc with an old oauti 











. 74 : A Quotation tnarV. conshU of four commas 
2>Jaoetl ahovo the line j tteo at thp hefjinning and two 
at the end of a word, sojUenee, or part of a eentenoe. 
The two which are placed at the heffhming are 
verted, or turned upside dowh. 
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in sonthern Europe, wliicli yield the sugary excretion • 
called manna, have both calyx and corolla, the 
latter being -vrliitc and deeply divided. The privet 
{Ligustrnm r.ilgnre) bears black nucnlanes; and 
the lilac [Syringa rulgaris), a native of Persia, 

' loculicidal capsules. The jasmines (Jeaminvm) 
arc mo.stly Asiatic climbing shrubs, ranked by 
some botanists as a distinct order, since they have 
generally five sepals and five petals, though only 
two stamens, and the petals are imbricate instead 
of being valvate Jis are those of other Oleaeaa. 
They are valued for their fragrance. The Ajtoeyn- 
aeea are a large group, mainly tropical, but repre- 
sented in Britain by the periwinkle ( Pinea). They . 
have generally a very poisonous latex ; but india- 
rubber is obtained from it in Yt^hea, WilbighScia, 
JTancoyKia, Vreeola, Bycra, Zatidolpkia, and other 
“■genera. The oleander (Aeritiw), AUamanda, and 
others, arc stove-plants with large showy flowers. 
Tlie convolute lostivation of the corolla and the 
dumbbell-shaped stigma, both well seen in Yinca, 
are characteristic. The Atece/Uadaeea are another 
large tropical group, closely related to the Apoeyn- 
aoece, but remarkable in the construction bt their 
stamens and stigmas, the pollen remaining coherent 
inpolUida, or groups of grains. Stapelia is a genus 
of fleshy, caotus-liko, leafless plants, characteristic 
of South Africa, with fetid, lurid flowers. The • 
Loganiaccce, another considerable tropical group,, 
are chiefly of interest as Including the genus 
StryoliMg, various species of which, especially S. 
SVua-vom ica, yield the powerfully poisonous alkaloid' _ 
strychnia. The curare poison of Guiana is obtained- 
■ from the same genus. The Oentianacew, which 
g^vo their name to the cohort, are a large and 
widely diffused order of glabrous herbs, mth a 
bitter, tonic juice ; opposite, sessile, and mostly 
simple, entire, exstipulate leaves, with a prominent 
mid-rib; a dicliasial inflorescence; a unilocular 
ovary, with two parietal placentas ; and numerous 
small albuminous seeds in the scpticidal capsule. 
The placentation is a distinctive character separ- 
ating them from several allied orders. The brilliant 
blue flowers of the large genus Gcntiana, among the 
most beautiful of alpine plants, are seen on moun- 
tains within the tropics, but not in polar regions. 
The pink centanry (JSrythrena Ceittmrivm'), the per- 
foliate yellow-wort {Blaeistoniapetfoliata), and the 
bog-bean {Menyantlies tri/oliata'), with its beauti- 
fully fringed white petals, .ire familiar British plants. . 

The cohort Polcmoniales, differing from the lost 
mainly in having scattered leaves, exserted stamens, 
central placentation, -and fewer seeds, contains — 
besides the small order Polenxoniacece, from which 
it t.akes its name, which is closely related to Om- 
volvulacctc, and contains the Greek valerian, or 


■ Jacob's ladder (^Polcmoniitm ctrridcum'), and the 
climbing Cidiiea — the tliree largo orders, Conrol- 
vtdaee<r, Boraginaectr, and Solaiiaccct. 

The Conrtdrulacca: derive their name from the 
property which most, altliougli not all of them, 
have of climbing up other plants. They abound in 
the torrid zone, in low marsh}- situations, c.spccially 

near the sca. In proportion ns the distance Irani 

the 'cqnntor diminishes, so do the Omrnhvlaccrr 
become more rare. In temperate climates only few 
species exist ; and in. tlie frigid zone tiicy arc al- 
together absent. The five scp.'ils ore imbricate, 
whilst the five cotolla-lobcs m-e convolute or con- 
torted in mstivation. The two-chambered ovary is 
sometimes rendered four-chambered by the i ngrowth 
‘.of the midribs 'of the carpcllary lcavc.s. Plants of 
this order generally contain some milky latex, and 
are purgative. . Jalap is the root of the Moxictin 
Exoganium .Pitrga ; but the tubers of Xppmira 
eduUi are the edible sweet potato. Pharbifit 
purpurea and Cbmvlriilve trieolvr are the two most . 
commonly cultivated species. Cuseuta, tlie dodders, 
Is a genus of troublesome parasites, attacking flax, 
cloyer, and other crops. They have tangled, thread- 
like red stems, with, only minute scale-leaves, and 
hearing clusters of small waxliko' flowers. Their 
seeds contain an embryo, consisting only of. ah 
axis with barely perceptible cotyledons coiled 
round the aibnmen. This embryo germinates in 
the ground; but when the stem has attached 
itself to a host plant by the rootliko suckers 
(JkanstoricC), with which it penetrates to the 
cambium, the connection with the ground withers, 

The Boraginaeeir, (Fig. 83) were called by Lin- 
nmus Aiperi folia, owing to their generally rough ■ 
surfaces. They are a large order of herbs, 
mostly natives of the north temperate- zone, with 
scattered, simple, entire, .and not aromatic leaves ; 
a' f'seorpioid” inflorescence, app.arently really 
racemose; an ovary of two carpels, so divided by 
the ingrowth of the midrib nf to form four in- 
dehiscent, one-seeded “nutlets" or. cocci ; a gyno- 
basic ' style, and exalbuminous seeds. Borage 
{Borago nffiemaiis) and other species contain, a 
good deal of pota.'^iuin nitmte, for which rc.-ison 
tlic former is used in “ cool tankards." The dyo 
alkanct is obtained from the root of Ancbvsa 
tinetoria and prickly comfrey {Synqdigtum 
veregrinum) is grown as horse-forage. Myosofis 
pedustris is the “forget-me-not.'' Heliotrope 
(^JBdiatropimii j/erurianum) belongs to' a small 
closely related group. 

The Solanacea are a largo, goneially distributed 
order of herbaceous, or rarely arborescent plants, 
with colourless juice, scattered leaves, a cymosc- 
inflorescence of pentamcrous flowers which .arc 






eye, anti the pi:'"' I’-i' accordingly been nscA in 
ophthalmic medicine tintl by ladies to add to their 
attractions, n hence the specific name IScUadmina, 
■•beautiful lady.” The allied Ditho'ma. ITojmovdii, 
the pitari, used ns a stimulant by the Australian 
natives, produces the same effect, llaiura Stra- 
monium, tile thorn-apjdc, has a thorny loeulicidal 
anti septifraatd ctipsule, four-chambcrod from the 
ingrowth of the mitirib.s of the carpels. It con- 
tains the narcotic nlknloitl dntnrinc, similar in 
action to .atropine .and duboisine, but useful in 
small doses .as an natispasmodic, its Icaxes being 
smoked by asthmatic .subjects. JTyosnjamus vijer, 
the henbane, which lia.s a transversely dehiscing 
•capsule, contains a similar nlknltiltl Tiyefayamine. 

The mandnako {Mavdrayora offieinaUt) is nearly 
allied to the Jlcllntlonna, It grows in the south of 
Europe, and in dark places, and has heen known .and 
celebrated from times of very grc.at antiquity, being 
employed by the sorcerers of ancient times to pro- 
duce narcoti‘-m and disordered visions. Its roots 
are large, often two-pronged, whence the fancied 
resemblance to tlie lower limbs of a man, 

Nicotiana Tahneum, apparently .a native of the 


though this hitter order is, owing to its usually 
monosyrametrio flowers, referred to another cohort, 
the rerfonalcs. To the s.ame group belong the less 
important orders, Ornbanchnrar, f-cntilnilariaaea:, 
Gesnerarerr, liignoniaecir. and Acanthacetr. These 
agree in having pentamorous flowers srnimctric.al 
to the mctlkin plane, cpipetnions stamens, of which 
the posterior one is usu.ally abortive or suppressed, 
and the remaining four are often didyiiamous, and 
two carjiels in the median plane, forming a capsule 
with indefinite seeds. 

The Sernphutariafeir arc mostly herbs, and arc 
most numerous in temperate climates. Their leaves 
are simple and c.vstipulatc, but may bo either 
scattered or whorled. They have n persistent 
calyx, a corolla which may be spurred, personate, or 
suli-rotntc, a terminal style, two-chambered ovaiy, 
central pl.accnt.as, and albuminous seeds. The 
typical formula may bo said to bo 4'(9) [(!>) 

Many genera in the order are root-parasites with 
relatively small leaves, such ns Jthinanthm, the 
yellow rattle ; Mclampyrum, the cow-wheat ; Pedi- 
cularis, red rattle ; Jiartsia and Euphratia, eye- 
bright. Few groups contain a larger proportion of 
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foliage represented only by leaf-scales. Their 
ilowers differ from those of &r/tj)Iiulariacete maitHy 
in linving a one-ehambered ovary with parietal 
])laccntns. 0> ohanchc viiiior is dcstrnctive to clover. 

The Lcnlihtilnriaefer arc an interesting group of 
marsh and aquatic plants, deriving their nitro- 
genous food from cajitured animals. They liave a 
hilabintc caly.v, a personate or biliibinte and spurred 
corolla, only the m-o anterior stamens, and a onc- 
ohambered ovary with free-central placcntatioh 
and cxalbuininous seeds. VtHcularia, the bladder- 
wort, has no roots in its adult state, hut has its 
finely divided submerged leaves furnished with 
remarkable bladders or utricles. These have a 
trap-door, or operculum, opening inwards only, and 
capture water-fleas which decay and are absorbed, 
as a sort of liquid manure, by numerous four-rayed 
liairs in the interior of the bladder. Pingviettla, 
the buttop-wort, has a rosette of oval radical 
leaves studded witli remarkably formed glands, and 
exuding a risoid snbstanoe. The edges of tholeaves 
roll involutely over flies captured by tliis stickiness, 
the secretion becomes acid, and a true digcstioii 
takes place. Slilk placed on the leaves is curdled, 
and a few drops, if left, will bo digested. 

The Ocsneracea are a tropical group, often 
epiphytic, with sboa^ flowers, some of which, such 
as Aohimenes and Gloxinia, arc familiar hot-house 
plants. The Bignoniaoea derive their name from 
' the genus Bignonia, or trumpet-flower, dedicated 
to the Abb6 Bignon, librarian to Louis XIV., a 
groat promoter of botany. They are generally 
woody plants, often climbing lianes in the tropical 
forests of America ; their wood is dirided into 4, 8, 
or 16 segments by wodge-lifce processes of the hart ; 
their flowers are large and trumpet-shaped, and their 
seeds furnished with a broad paper-like wing. The 
greater number of the Acanthacca; are natives of 
the tropics, but a few are indigenous to Italy, 
Greece, and other Mediterranean regions. The 
picturesque beauty of the leaves of Acanllms mollis 
arrested the attention of the painters, sculptors, 
and architects of antiquity. The capitals sur- 
mounting the columns of the Corinthian order are 
formed on tlie general basis of an acanthus leaf 


FRENCH. — XXVIII. 

[Conf inuoi from p. ICG.’ 

The Subjcsctive. 

The subjunctive is the mode of doubt : — ' 

Otcis SI tu veux quon Co- Olf’j, if thm vitbssl Ifcit one 
kuseimjour. VoLTnini:. day others may oIkji ffiec 

The use of tlie subjunctive is not wholly and 
eolely a matter of grammar : the same verb, used in 


flic same manner, may, or may not, be foiiowed by 
tlie siibjunotivo. according ns tlie speaker wishes lo 
express or not to express doubt ; — 


When tlie princip.il clause of tlie sentence i.s 
interrogative or negative, and e.vpresses doubt, tlie 
verb of the subordinate clause is put in the sub- 
junctive; — 

sic: daii!, cettr .-iHairr ? in Ihisrfairf 

3e ne vondniis las assurer I iiordil ii<i! oJSrm l/ial it 
qn’on Ic doire i-crire. sJmilil tr a-rillcn. 

Most verbs expressing conscnl, command, dould, 
desire, pleasure, grief, snrprisc, svaiti, dxtiy, exhort- 
ation, peeessHij, fear, apprehension, require the 
subjunctive; — 

Jc fCTKtls, Jo mulialte, Jc I permit, 1 kM,sI eloull, I 
dontc, ie vntx, j’ordoniic, jc ilcsire, 1 order, I am siir- 
bills nii]in's,qacvoutnHicr. 

Dis cc intmc moment, onion- Order, that J may elcpeiri Oils 
ncsqueje]xirtc. liscixa veri/ moment. 

Tu veux qu'en la favour iious Thou viskest that -fsr tlip tiil-e 
croyioas rinipossiblc. ire may Miere in iiarojsl- 

CORKCILLU VlUllei, 

Jo mb rart quo nous togtons I rim ilellyhteil that i» Iiaiyvn 
ensemble. Ecstouciics. to the together. 

Vlhen the first verb expresses fear or apprehen- 
sion, the verb in the subjunctive must be preceded 
by««.— 

Je ccaliis,je tremble, i'anpre- 1 fear, I ticinUc, 1 epprrheud, 
hende, j'ai. peiir, qu'il nc I am afmti he may come. 

The pronouns giii, gtte, letpiel, dont, oh, should bo 
followed by the subjunctive, when that part of the 
sentence which precedes them expresses an inter- 
rogation, or implies a wish, a doubt, or a condition. 
They must also be followed by the verb in the 
subjnnctire w'hcu they arc preceded by a superla- 
tive, relative, or snob adjectives as have the import 
of a superlative ; as sctil, premier, dernier, etc. : — 

T a-t-ll quclqu’un qtif uc res- ■ fs Here onyoiic leho docs not 
pccU le loslhcnr? - rc.epcct uiie/ortirar f 

Jm meiUevTt cbose quo vons The hist thing that yon can do. 
pvissies iiure. 

ClioLsissesunerctruiteoilvous Choose a retrent in which ym 
soya trauquiile. may enjoy rrjiosc. 

Cest Ic will que jo eonnnisse. lie is the only one 1 hiioie. 

A verb preceded by one of the impersonal verbs 
falloir. importer, conrciiir, meXh'rc, raloir viiciix, 
or by the verb ffre, nsctl impersonally in connection 
with the adjectives faehevx, juste, injvste, supre- 
nant,possihle, or with il propos, temps, a desirer, o 
smhaiter, etc., must be put in the subjunctive ; — 

IiyuKl que Tons renfe:. I’eii mi'jl eomc, or it is nreej. 

snry that yon sheiliM mine. 

II est temps que vons partiec It i.s time that yon ehotdd t/nri 
pour Borne. /or f.'onie. 

”o™'re"'a.^'‘'*I?AcAoTMnr’'' shmihlyo 

II nVrf lias certain que voui /( fs nriain that ifO:t nrc 






These sentences are correct, because aimer, in- 
ttruire, and louer, being all transitive vcrbs,'admi{^ 
of a direct object ; and pemer and ieriro require 
both the same preposition — viz., d. 

But when 'the verbs require different kinds of 
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tloalinsr "ivith large irambers. Thtis, for the fifth 
T'ower of G. vrliich is 7776. wc tTritc G*; and if tre 
wish to mnitiply 777G by 1206. wc do so by means 
if 6® and C^. .md obtain the result, as we sh.-in pre- 
-ently prove, in the form G®. 

4. -Aeferf nf Iti’ots , — IVe have seen that the pro- 
ducts obtained by multiplying a number by itself 


8. JVe have pointed ont that G' indicates that five 
axes have beeu multiplied together to form the ■ 


1296; and so on to any extent. The process by 
which the root is obtained from any number is 
called eralution. IVe may remark that, while invo- 
lution is possible for any number, evolution is only 
possible for those numbers which arc themselves 
exact ptfKCTs of smaller numbers. 

a. We have remarked above that, in indicating 
the power of a number, a small figure is written 
.above the line. Thus, 6^ indicates that four sixes 
have been multiplied together to form what is 
called the fourth power of 6. The same method is 
employed to indicate evolution, but in this case the 
indices are fractions whose numoratoiB are nnity, 
and whose denominators indicate the root which 
has to be extracted ;• thus, while 

0* = 12PC = 4tli power of 6 i ISOii^ = 0 = 4th root of 129«. 


729' = 8; 729* = 9.’ 

729^ X 720» = 9 X 3; or 729^ + • = 729* = 27. 

10. In a similar wny, the division of quantities 
expressed in the form of powers of the same num- 
ber is accomplished by the subtraction of the less 
from the greater index. Thus 6® indicates five 
sixes multiplied together; C® the same for four 
sixes. ,Hencc it 6® be written as a denominator, it 
is evident that the four sixes of which it is com- 
posed will cut ont four of those of which 6® is com- 
posed, and leave in the numerator only 1 (or 5 —4) ; 
thus — 

fi» _ C X 6 X 6 X 6 X 6 (j 

••Hence the" above mle — To divide one power a 
numier by another, ' subtract the lesser from the 
greater index. 

11. Tlie same rule bolds for fractional indices — 
that is, for roots ; thus — 

729* 1 - 729* = 9 -r- 3 ; or 729 * ‘ * = 729* = 8. 

12. We have seen that the multiplication or divi- 
sion of powers of a number is effected by the addi- 
tion or subtraction of their indices. We naturally 
ask; what is the effect if indices be multiplied 
together? We shall answer this question most 
easily by remembering that multiplication is only 
an abbreviated form of addition. Thus, if we mul- 
tiply 3 by 4, we do in reality only add together four 
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S'*. If iMiii}'. t!ip fin*! natnial nmnber, be dlrided 
by till' Bucn-'iw iintninl nnmbcn in the preceding 
i.'il'lf. Ih>- fiontivnu 'Gill be n aciies of decimal 
fractinmi— Til., ‘J. *01. ■001, etc. Tito Icgmithine of 
these qnatiunH trill be founil by snUmeting tbe 
Iniaiitlime of Abe netnral mimbece of 0. the 
legBThbm of nnlty. Xotr though It be impos^ble, 
arithmetically, to cahtmet the Iqgaritbiiu 1, S, B, 
etc., from the logarithm 0. yet the qpemtion that 
ehonld be pcifonned lx indicated hf lilacing the 
rigs of snbtniction-before each of these logarithm* ; 
thna^ —1, — S. —3, etc. Hence, the conatmetion 
of the foUotring taUo of decimal fmctloni, trith 
tlieir logarithm*, is crident to the itiideBt: — 



S9. These lagnritbme, Mng of an cqqioiite 
chnmoter to the fotinbr, ate called myaflre, trhllo 
tho farmer axe dcnomltuited jwriffw. From tho 
remnrhs In tlie piecedlng ozUole, It ia erident that 
' the logarithm of eretypraper fcaeriein ia esaentially 
negative, and thaf the logarithma of anoh teetlons 
nmnorionBy InotCBM! in preportlon aa tbe ftacrioo* 
themaelTea deoteasc fn Talne, compaiecl trith enity. 
Honoet trhen the taloe of a fraction la Indeflnltdy 
amnll, ha logarithm, anmerically conaldaied, must 
bo indefinitely great j and when the viiliie of it 
fraetion i* infinitely smalL ao oa to be leckooed 
equal to nothing, its logarithm moot be infinitely 
great: in other words, the logarithm of 0 b nega- 
tive ifitanity. 

80. It tlie aqnoie root of the immber 10 Iw er- 
tracted, and then the aqaaie root of thb root,' 
and of each snccesatve root, the indices of these ’ 
rootswill be tlicaueeeealve powers ef'll, the index of 
the square root. ' Xlius, hy dio common rule for ex- 
rraeting the square root. w« have, going oa for as 
five plaeca of dcdmala — 

fiiinare imlatlOeOOOD bs anOSSS, ■"**■« { 

„ „ a-iomssi'nKB. t. 

I, .. iTnsaei'osBss, „ j. 

„ ., IlSTiSBlIStTB, -A- 

„ „ iisintBi-onei, ■ „ A-' 

„ „ iH7«a B IIHOCB, . Asetc. . 


On thb prindide the foSowing table b con- 
atiacteds— 


= siea!«, .q. nmf. 10* = i-uiTO , letb root, 

lo’ SB iTTses. till not. 10* = forwi, sma not. 

ss I'ssj'i:. sill mot. 10* Bs i-oax3,«Uiioot;eta; 


31. If the cube root of the number 10 be ex- 
tracted. and then the enbe root of this root, 
and of each successive root, tho indices of these 
toob will be the sneecasive powers of j, tbe index 
of the cube root. Thus, hi the ecnnmon rule for 
extioeting the cube root, we have — 

Cubs toot Df t0«X)00 s 5-1SM3, Index {. 

„ s-isMS a i-anu, „ {. 

„ „ i-snoisHMoos. „ A> ■ 

„ „ i-OBOoa BS iDssm, „ a- 

.. .. l-oats = 1-00058. „ris. 

„ „ i-ooosi = i-oono, ..Ttssste^ 

On thb prind^ the fallowing table b con- 
stneted's — , 


TASUB OF ODD BOOTS. 

B S-UUI. the cabs mob 
It^ = l-reiSSstbeOtbraob 
10* = i-o£DOJ;t]Msnhmot. 

TO* = l«ass,flienitmat. 

10*>= I-eofOS. the said not 
M^sVa I-OOSIC, tbe KOtb not; etc. 
as. The rvrtM or flaethntal ^mem of 10, In tbe 
two preceding tables, ore naUinl nawSen, and their 
iHiieei the logta-iUm$ ot those number*;. Hence 
the oonstrnotion of tbe fiilhnring ofccletan table, 
composed of two porta, b fhns rendered evident ; 
for Fhttl.b dedneedfrom the Tails tf AmBtatt, 
extended by means of eighteen aucccsiive extrac- 
tions of the Bqnnre root, as dbocted in Art. 80 ; tbe 
left-hand bolnmn containing the roots or nnmbeiB 
thus obtained, and tho ri^it-hand colnmn tho 
dedimab approximately eqalvnlent to the fraotioDal 
indices of those roots or nnmbeis. In like manner, 
> Port II. b deduced from the Table ef OM Boete, 
exhoded by means of eleven extmotions of the 
onbe root, as directed in Art. 31 ; the left-band 
oelmnn oontninlag the roote or nnmbers thus ob- 
tained, and the ri^t-band Ndnmn the decbnals ap- 
proximntely oqalvnlont to the bacUonal indices ot 
those roots or nombets : — 
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Part I. 





33. By means of tliese three skeleton tahlcs, and 
the principles already explained, the logarithms 
of all natural numbers may be found to any extent 
required, n-ithin certain limits as to the number of 
decimal figures. 

COMMON SYSTEM OP LOG-AMTHMS. 

34. To find the Logarithm of any Prime Xitmber. 

Rule 1. ‘ 

Divide the given prime number by the natural 
number nearest to it in tlie skeleton tables, 
but less; divide the quotient by the natural 
-number nearest to it, but lc.ss ; divide this quotient 
by the natural number nearest to it, but less ; and 
so on, till the last quotient coincide with some 
natuml number in the tables ; then, the last quotient 
rvitli all the divisors are the tabular factors of 
which the prime number is composed. Conse- 
quently if the logarithms of all these factors, given 
in the tables, bo added together, their sum will ho 
the logarithm of the given prime number. On this 
principle the following table, cxhibitfng the method 
of calculating the logarithm of the prime number 
a, is construoted : — 



Logarithm of ! = Sum -SOnKa 

35. To find the Logarithm of any Prime A'umher. 
Rule 2. 

Look for the tabular number nearest to the 


Slim of the logarithms of the factors '032303 



The latter logarithm of 2 is more correct than 
the former, owing to the diifcrencc in the^ mode of 
calculation. Tlie logarithm' of 2, calculated to 
ten places of decimals, is '3010299957. 

30. As the prime number 5 is 'the quotient of 
10 divided by 2, its logarithm is found on the 
principle that 'if the logarithm of the .dividend be 
subtracted from the logarithm of the divisor, the re- 
mainder is the logarithm 'of the quotient (see Art. 
20). Hence the reason of the following calculation 
is made evident; — 

Logarithm of 10 =: 1 '0000011 
„ -5=: -301030 

5= 'OOSOTO . 


ENGLISH; — XXVIII. 

icon ((iHifd /romp. 185.1 

VAB10US FOKMS OF THE SDBJECT OP A PRO- 
POSITION. 

'We now come to the noun man in our model 
sentence— 

Tbo sick man eapiously ilrinkn. 

The noun man is the subject to .the verb drinhs. 
Wo thus see that a noun maybe the subject of 
a proposition. Is there any other part of speech 
that ra.ay lie the subject of ,a proposition t 
(1) An adjective may be the subject of a pro- 
position: as — 

TTicticfc drink. 

But here it must he observed that for drinhs we 
liavc substituted drinh, tbo plural for the singular 
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pronOTin or :i iiooii in' order to erplain the intended 
mcnnir.:: Tlni= iiere it is n<>t I merely that 

<lrin.k«.. 'out I. ihc mrl; nm'i Instead of a pronoun, 

Jlani.'I". tilt -inn iif Pliilip, conqiicml Darias. 

Appo.sition Likes place in the object as well as in 
the sentence, as in this sentence — 

tV.ae oiereniii- Alexander^ the aoii tfrU’ip. 

(.O) An inflnitive mood may be the subject of a 
proposition: as — 

To iBlwr is pleasant. 

Other words may be connected with the infinitive 


.1 .Van*.— To drink uuler is plc.-i.-iant. 

A .Voiia awl AiljKitie . — Tu diiiik govl inter is irliolesonie. 

.1 .Yiiuii, Ailyclire, and Ailrrili.— To dnnk peal r.atrr 
erj'inuslif is wholesome. 

The so-c.alled infinitive mood is better described 
-when thus used as a verbal noun. 

(4) A verbal noun ending in -tny may bo the 
subject of a proposition : ns — 

DnnI (lip IS bad. 

J)rinTnng has here the force of a noun, while it 
retains nlso its verbal force. That it is a noun is 
clear from its being the subject to the verb is. 
That it has also the force of a verb is clear from 
Its power to govern an object : as — 

,• I DrinMugrpirittisbad. 

As a noun, drinhing may be qualified by an arti- 
cle, an adjective, and.a personal pronoun : as — 

Ar<(c?f.— I7i« drinking was injurious. 

■Adjeetin.—ilueh drinking is very injurious. 

Pert. Prtii.— Wis drinking has been liOudous to him. 

Equally may the verbal' force catty with it words 
qualifying the object : as — 

Drinking piiK tmlrr is wholesoinc. 

Drinking errn a atau c/icine may be blamed. 

• This last sentence presents' a subject compounded 
of several words ; for the subject .to the verb mag 
is the clause drinMeig ere/i a glass nfmine. 

■mien this vTrbal noun has the article connected 
with it, it in a measure loses its verbal force, and, 
becoming a noun, is connected with a second noun 
by means of a preposition : as — ' 

The driving of the cattle was blamed. 

The subject of a sentepce is sometimes ajpro- 
posiiion, or- several -words introduced by an adverb 
or a preposition. Such subjects are likely to give 
the learner trouble ; we, therefore,' give specimens, 
marking the words which form the several subjects. 


By what mranv I may serve you is nnknown to me. 
. For'a prince to be reduced is n gieaf calnniity. 


rosraos OF xnr subject asd its ageeejiest 

■UTTB THE VERB. 

Pusitien qf the iSiifgccf . — ^'flip ordinary place of 
the subject is immediately before the verb : as — 

The fic’.imi- drink.-.. 

One word or more may intervene before the 
-subject. 

The subject, however, comes after the verb 

(1) in questions : as in this example — 

Does the siek iii.ui drink wine? 

(2) With the imperative mood : as — 

Co thou ; cOTiif ye. 

(3) On the expression of a strong wish ; as— 

Man they le.am w isdnm by wliat tbev. siiircr. 

(4) Wlicn the conjunction if is dropped as — 
fTere my father alive, for “* it niy fatlicr were," ctc- 

(5) IVith the conjunction nor t as— 

Xar can your turpitude' be denied. 

(6) In cases of emphasis : ns — 

ilicli is tliB tewanl of the righteous, 

(7) After an adverb or .adverbial phrase : ns— 

Afler the iiUiiafrp marched the grenadiers, then followed the 

• («) IVith an interposed verb : as— 

••My children,'" replied the d)Ing Ihtlier, “ I entreat you." 

The impemtivc moon of the first and third person 
singular and plural is formed with the assistance of 
/ete as — 

Let him go ; (rt them eat 

Here, it will bo observed, the pronouns arc in the 
objective case. The reason is that is really an 
independent verb, and .as such governs the objects 
ftfm and Went in the objective case, go and eai being 
infinitives depending on M. This is the true aualj’sis 
of such sentences. '' > 

IVhen an adverb begins a sentence, the subject 
may be put after its verb : as — 

“ There will I plead with yon ibce to face." (Ezek. is. 3:.) 

Yet by no means universally: as — 

"There thep bmied Abr-iliaiu imd S.-iroh." (Gen. xlix. 31 ) 

MTien, however, Were is used as an expletive, the 
subject "follows the verb : as — 

“ Xlie« sliBll be no niglit tlie«.’' (Rev. xxi. 25 ) 

“An expletive” is a word which, according to 
its derivation, signifies a trarii mhich fills up or is 
redundant. A regard to idiom may sometimes 
require Oie retention of expletives. 

, After adverbial phrases the subject most fie- 
quently takes its place after the verb. 


210 


■THE NEW POPULAR EDUCATOR. 


AGBEEMENT OP THE SHBJEOT ASD VEEB. • 

While the subject of, a proposition may ag^' 
Tvith a qualifying adjective -and a limiting br 
defining article, it specially agrees ■with 'the verb. 
The agrcemont is of two kinds— one of form, 'an- 
other of substance ; one ilesional, another logical. 

We may express these facts differently, by 
saying that if the verb is in the plural number, 
its subject must be in the plural number;, and if 
the subject is in the plural number, the verb must 
be in the plural number. 'In other words, both 
subject and verb take the same condition ; and this 
is what we mean by stating that the suhjeet and the 
verb mimt agree. In general, then, the. rule, is 
this : — 

The mihjeot and the verb mmt be in the same 
number and jKrtan ; or, to state the same fact 
differently, the twbjcets and their verb mutt agree 
in number and jier/on, 

jVmtnt if mvUifude— that is, naiina signfging 
many — taie their verbs in the plural. 

When, however, the idea of one predominates— 
that is, when yon regard the object spt^cn of as a 
whole, and not ns consisting of parts — then a 
collective noun requires its verbs to be in the 
singular number : as— 

Tile Purliainciit ims illssolvcd j but 
The jicojilc terre admiltal to tlie Queen's jircseiiee ; 
for the word jteoplo gives the idea of many 
persons. 

Nouns arc of the third persop. But some gram- 
marians have asoribed all the tliroe persons to nouns. 
In only one form of construction, however— namely, 
the form that bears the name of apposition — can ' 
nouns have a first, a Second, as well as a third 
person. For example ; — 

.VoniM in the First Fers<>ii.~lt Is T, your old friend. 

.VOKIIS 111 the Second f'erjon.— 'fion.tlicniun of ms benrt 

A'ouiii 1 II the Thiril i’erron.— f/e, the king of the Jews. 

Two or more nouns, or a noun and a pronoun, 
are said to he in apposition when, being in the 
same number, person, .und case, they refer to the 
s.ume per.'ton or thing, and when the second is put 
in order to e.xplain or .add something in nic.aning 
to the first. 

The essence of apimsition is in the fact that a 
word or words are apposed (ad to, and pono. J puf), 
with a siew to explain, enlnige, or qualify a fore- 
going noun or pronoun. 

Observe that in every case of apposition there 
are two parts, the .apposed -part, and ' 
which the apposition is made. Thus, in 
“Richard, the king, lost his crown,” tl 
apposed part, and Richard is the part 
apportion is made. 


■ ADVERBS': aVHTAX OF THE FBBDICATE 
” '. COMPLETED. ■ 

In the following phrase — 

, ' ■ Tlic side man drinks copiously, ' 

copitmshj is the adverb of the proposition. Instead 
of an adverb wo may have in the proposition an 
adverbial phrase .- as — 

Tho sick inou drinks with freedom. 

Wli.atever affeets the affirmation of a sentence 
performs the office, and may be said to hold the 
place, of an adverb. Phrases which in someway 
affect the affirmation tire numerous, as they vary 
with the vuriation of time, place, and manner:. 


Time. -The sick : 
7'faof.— nic sic'k 1 
jfanner.— The sink ; 


'■{ on failing sick drank. 
. f drank in his c)i.amber. 
drank in his ficA 
( drank with e-agcincss. 


. Petition of the Adrcrh . — Tho ordinary place for 
tlie aArerb is immediately before or after the verb. 
Euphony, as well as idiom, has an influence in 
determining the })osition,of the adverb. Sometimes 
an adverb is placed ■before tho verb in order to 
.allow the verb and its object to stand together : 


, The sick man raplonjly drank wntcr. 


The position of sonic adverbs has much to do 
with the sense. Tlicrc is a great diffcrcnce^e- 
tween these two 'statements : — 


Oiil.e flic wan went out. 
I’he man oiilji vent out. 


The first states that the man went out, and no one 
else ; the second states that the man did nothing 
but go out. 

Agreement if Adverbs. — Adverbs, though so called 
because they are put to verbs qualify adjectives os 
well as verbs : as — ' 


“Any jmsioii that Imiilliiallif ilisrompotfs oiir temper, or 
I unfits ns for projterln dischaiging tlie diiticy of life, 1ms Kosf 
certuinij gained n very ilangermis ascendancy."— Jdair. 


Adjectives may .also be said to qualify parti- 
ciples, bnt as the p.-urticiplc is only a part ,of tlie 
verb, a separate statement of the fact is hardly 


necessary. 

There are elliptical forms which seem to make 
some adverbs independent of any verb. But the^ 
independence is only apparent. In reality every 
adverb on ex.umination will be found to qualify an 
affirmation. 
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fo-p qnepiicn when no other answer is 
i> nrefixed to the verb omployed in giving the 


Hence in tJl semeners should be nsed ; con- 
t-iHlosnllr- whether oc no ~ is wrong ; it shonld be 
.•rSr'ier er snf. 

IVhcn 7 ivt i« prelhccd to the verb, and so affects 
or negatives the whole affirmation, if a negative is 
tvqniieil with a snccecdfaig member, cr shonld bo 
o>ed ; bet if the «nt (or ndtier') negatives oidv 
one word or one pbtase. then with the snecceding 
or ooiccspoiiding word or phiaso emtdoT Mr.- as— 


Observe that neither is propetlv used of two 
onl^. meaning nit eltier— that Is. not ana of two. 


. Of the predicate In these 
Hie MU drinks a bsmage t 
•be word »<nfr. the word and the word and n 


The corstmctlon in this bst examplo doeenes 
stndy: the preposition on govcnis irriting os a 
nonn : terHing ns a noun governs Orift, and writ- 
tag 08 n verb governs letter. 

After some verbs the verbal noun is found with • 



Ilieae words might have stodd in the aubjeot. 
Their position in either the snhJeot or the predi- 
cate is of no Impattance. The only ttung of Im- 
portance''ls to show tbnt n simple eentenoe tuny 
cmhEoee all the ports of speech; for thns yoa 
learn that, when yon have mastered the syntax of 


for'aMufs ugTM with heeerage, and jogetber with 
literags Is governed by ^rinh. , In general It may 
be ^ted that fitrtiel^ei ahmlt ^ eetmri and 


We must now donduct yon to the predicBte of a 
simplo proposition. In order to oileot oar puipose, 
wemostmodifythemodelBe ' 


The eenteneerhua altered brings nnder oi 
two additional parts of speeoh-^mimely, the' pre- 
podtioD (ffy and the eonjnnetlan (and). It also 
onr attmtioii Q)6elfloaUy to flwwo mmpfwf 
—namely. In the relation borne by the verb drMb . 
to the nonn heremge, and in the relation borne by 
the pibpoaition tf to the noon trfns and the noon 


U now WB look at OOT predicate, we find that It 
may be divided into two ports— namely, the verb 
and the abject : os-^ 


rot. OVoC 

diinhf staRiaaB umdsglirinsoiilnater. 

Ylewed in lelntloa to its several components, tho 
I the verb drinib; the nitielB • ; 
I tererage, tufas; tvafer ; the post paitici- 
plO'Siada; the prepoeitiim finally, the c 



1 n pranonn, also 
out on object: no ■ 
s pw a t toi s ana eOket In 

Hera the verM nonn. is the subject of the 
sentence.' , 

It may, however, bp the olject : ns-^ 



Every tmasitlve verb has an object, expressed or 


d tnnelHvely or intransitively. If no spedfio 
t is given, the verb may be oonaidered In- 


■ The flowing 


b drinfamaybe leadlved into these terms, 
y; os in tUa example: — 

k an k drfaMigs bncngi i 
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. ..ence wo loam tlrat present participles have the 
same government ns the verbs to which they be- 
long. 

jlntrnssitive verbs, tliough in general incapable 
of an object, may take an ''object in a noun of 
kimlrofl meaning : as— , 

“ Let 1110 die file death at tlic rlglitoous." (Nnmb. ixiil. 10.) 

Intransitivos linve the force of transitives also in 
certain idiomatic phrases : as — 

•' Tlicy IniiBlicil liiiii to scorn." (Matt i*. 24.)' 

THE OBJEOT. 

The object of a proposition may, as we have 
seen, appear in a variety of forms. The object also 
assnines several shapes. Tlie chief variations may 
he presented ns follows: — - 

The object of a proposition may be cither 

1. A yoiiK.— Tlip mnn drinks a iierernje. 

2. A Proiiaidi,— Tlic man calls me. 

3. A ti'oKM n«d (IK /lidBiiiir.— Tlic man bids eon remiu'ii. 

4. Tioi iVaiiiij.— He tcaolics W.<so« Inttii. 

i. A /’myoslitoii.— Tlio man declares be it III. 

If dopendont on the verb — tiuit is, it it Tcccivcs 
the action of tlic verb— the nonn is the object of 
the verb : ns— 

" Preventing /(imr, iiilsforlniir IcmN him veUipt, 

And Ponniry's self Ills o«ii sad tiorg lA'inga."— JJoirr's 

E(]nnlly simple i.s the case of a pronoun vica’cd 
as the object of a verb ; as— 

" DM I reuncst thee, Jlakcr, from my clay, 


Tlio coiiatniction of a noun and infinitive a.s the 
object of a verb may bo sliglitly varied. For llio 
noun a pronenn may be substituted : as — 

The limn bid.s me remain. 

Before most vcrb.s lliiw related the preposition 
to is placed, ns in this example : — 

Tlic man conimanda bh son to remain. 

In this sentence it is clear that the words *■ liis 
son to reinnin ” form a compound object, and nrc 
in tlio same relation to the verb as the single noun 
\rmy in the ensuing sentence : — 

^ Tlic man coiiimands an oraiy. 

In the previous sentence, sax is at once the ol> 
jeot (or part of the object) to the verb ammandt, 
and tlic subject of the infinitive io remain; tan, 
therefore, may be considered ns the objective case 
before the infinitive to remain, 

Tlie object, " liis son to romain,"raay be enlarged. 



All these constructions, and others of a similar 
kind, hold to the verb the same relation that wo 
have indicated— tliat is to say, they are severally 
the objects to the verb commands. These- objects 
are compoiind, and. being compound, they may be 

■ resolved inlo their component parts, and the rela- 
tions set forth which those parts bear to each 
'other, as well as that which they bear to their 
common hcarl, the verb commands. 

Instead of the second object, a noun might be 
pvon, as— 

The men tcccbcs bis son Greek. . 

Here the nonn Crccii (that is, tlie Greek language) 
holds, to teaches the relation which to remain holds 
to commands. It is not every verb, hmvevcr, which 
lias after it two nonns ns objects. But ns in Latin, 
so in English, verbs wliich signify to learn and ta 
teach may have dopendenf on tlicm two separate 
objects. 

in some inslnnccs where two objects appe.ar after 
a verb, tho construction is in reality elliptical ; for 
e.xamplc — 

. Hr gnvc bis son n book ; 

tliat is, in full — • 

lie care It book ta bis son, 

■ Ton will now linve tho less diflicnlty in nndor- 
slanding how a sentence may bo the object of a. 
verb r as — ' 

Tlic nun •mj-s (that) he is III. 

The wCrds he is ill yon will at once recognise ns n 
sentence or statement, and a little refleotion will 
show, you tliat tlio scijtcncc bears to tho verb says 
tho relation of an object to its verb. The oonjunc- 
tion that is merely an cxplnnntoi7 word, which 
joins tlie two statements. 

.A sentence as tlie object of the verb may also be 
enharged : — , ' , 

Tlir man says lie is sick nail llXtly to dte, 

Tlie man saj-s be is slek, niitl has Ins siren orer Jnj the 
faeedtgjbr a tons time. 

The compound object in our model sentence will 
now be readily understood, namely — 

■ In this comiiound object, which consists of tiic 
words in italics, analysis shows ns a nonn, ieeerayc, 
depending on the verb driiihs ; a participle, .mnifc, 
agreeing with lercrayc, and therefore conjointly 

_with iicreraje dependent on drinhs; a preposition, 
of, connecting made with trine and trater a noun, 
srater, dcpcndcht on the preposition of; a con- 
junction, connecting n-nter with wine,- and, 
finally, another noun, mine, connected witli n-ater 
and the preposition and consequently standing 
to the preposition of and to the sentence generally 
in the relation held by the noun teatcr. 


of Trigonometry are extensively used 
IS not relating , to angles or triangles 



It is tree tliat the nonns form the object to the 
»crb hnurcthaJ, hut they are a cotnponnd object 
made by rejiditioR ; tvlicreas in the proposition 
Tlie tnni! rsiiglit Lis ten Greek, 

tiie compound object i« formed by ad^lfifia. And 
in the construction which assigns to certain verb# 
!i rlonblc object, one of those objects is a person, 
the other is a thing. Donble objects^ like single 
ones, may be'angmenteil by repetition : as — 



The position of the object is after the verb. And 
the observance of this law is in English so im- 
perative thafby disregarding it you create am- ' 
bipoit.v. if you do not change the object into the 
subject and tlio subject into the object : as — 


“ciacn. ourci. subject. object. 

The father struck the son. TIte i-ni struck the father. 

As an instance of ambiguity from the inversion 
of the object, take this instance: — 

"Tills jwifff has pmiK that virtue scarce can warm, 

Till fa'll' sopplies the nnhetsal cliaTin.''— JotiKMin. 
Which is the snbject, andfvhich the object 7 Do 
>■90 mean that jinver has j/raise. or that jmtise has 


■ PLANTE TRIGONOMETRY.— I. 

INTRODUCTIOX-CIBCUI^AH MEASURE OF AXGLES— 
rUXCTlOSS OF ASGLES-RELATIOSS OF TRI- 
GONOMETRICAL RATIOS TO ONE ANOTHER, 
Trigonometry is derived from two Greek words, 
Tpiyayov (tri-go'-non), a irjwngU, and jLvrptw (met- 
re-o), I measure. Its meaning would thus appear to 
be the science of computing triangles, and its scope 
somewhat akin to Geometry. Geometry enables ns, 
ccrt.ain sides and angles of a triangle being given, 
to construct or draw- the visible triangle 4o which 
they belong; while. Trigonometry tells ns how to 
ealeulate the parts or area of a tnangle when the 
numerical values of certain of its sides or angles, or 
even the numerical Value of the.ratios they bear to 
one another, are known to us. Trigonometry is 
used in the practical arts of surveying imd naviga- 
tion ; and the power of computing triangles — and 
by that means many other figures, since ^1 figures 
faoended by straight lines may be split up into 


and eqnatior 
in calculatk 
at all. 

Trigonomettyisdirided into Plane and Spherical 
Trigonometry, the latter of which treats^ of tri- 
angles drawn upon spherical surfaces, and is com- 
IKuathely special in its application. We are at 
present only concerned wit If Plane Trigonometry. 

It is presumed that the learner is acquainted 
with the ordinary or sexagesimal method of measur- 
ing angles, according to which the circamfcrence 
of every circle is considered as divided into 360 
eqnal parts, called degrees, each degree being 
divided into CO minutes, and each minute into 60 
seconds, the signs for which are respectively “ ' 
The fonrth part of the circumference, or 90°, is 
called a quadrant, and subtends a right angle at the 
centre. A right angle is thus described as 60°, and 
everyangle is measured by the number of degrees, 
minutes, and seconds in the arc or portion of the 
circumference which snbtends or lies opposite to it. 

1. Oreular .Veasure of A nyfes.— Trigonometry, 
it lias been before observed, is, in its primary signi- 
fication, the smence which deals with the relations 
existing between the sides and angles of triangles. 
But to enable ns to deal freely with such utterly 
dissimilar expressions as lines and angles in com- 
bination with each other, it is necessary to bring 
them-^to speak figumlively—'' to the same denomi- 
nation ; ” and a system called eireiilar measure 
has been devised by which any angle may be 
described (or, in other words, its size expressed) 
by a statement of the ratio existing between two 
lines, both of which are known, 
and both of which may be ob- /''' 

- tained without difficulty for any ^ 
given angle. The unit by which I 
all angles are measured on this V / 

system is that angle nhose sub- 
tending arc is equal in length to j 

the radius, and is called the 
cireular unit, as the angle a c U in Fig. 1, where 
arc ATT =Tadius A C. 


To express any other angle* a 0 b, in terms of the 
circukrt unit : — Let A be the value sought, a the 
subtending arc, and r the radius. By Euclid VI. 
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Therefore A : 1 : : a : r, 



That is to say, the size or value of on angle may be 
espressod in circular measure by the ratio subsist- 
ing between the are and the radius, or more 
specifioallyii/ fZ/rWiiiy tAe nre hi/'tkeradivt. We 
have thus found means to express tJie size of an 
angle by the relation between the length of two 
fines. ■ . - 

By a calonlation bas’ed upon the more abstruse 


given hereafter) a certain simple geometrical 
figure^ the chief parts of which arc the angle 
(whidi we will call A) and a circle. The lines so 
produced bear varying ratios to eacli other as the 
angle A- varies in size; caascj'KCKf/;/ their ratw.<! 
fitrm measures nf the angle. Tliese linos — or, more 
properly, their ratios to the radius to which tlie 
circle is dravvif— are called “ functions of the angle,” 
and their ratios to the radius, for any given angle, arc 
always the same, whatever be the length of the 


.approximately that the circumferance of a circle' 
= the diameter X 3-14 IfiO.. This number occurs so 
frequently, that it is the custom to represent it by 
a symbol — tlio Greek letter r (pronounced j>!). As 
diameter =twioo radius, we have — 

CircumCcvcnoe = ^ irr. (2) 

Wlionco tho arc subtending a right angle =^. (S) 
since a right angle Ls subtended by a quadrant, or 
one-fourth of the oircnmforenco. 


Lot any angle of a’ be snblondcd by an arc. a : 
then, by tho Inst formula, and by Euclid VI. 33, 
before quoted — 



Jtultiplying by SIO*. a- = . '' (0 

I’rom this cither arc. radius, or angle (in common 
ino.-isurc) may Iw found wiion tho other two arc 
given. Thus : To what radius is an arc of 10 feet 
drawn wliich subtends an angle of 12"? , 


By (4) 12;: 

Whence — 


180° 10 
tl'MlCO’ r' 


By (4), since in this case «=r. 


“ functions " lies in tlie fact tliat the figure includes 
a right-angled triangle, of wliicli the angle A forms 
part, and Hint all tlie functional lines hcforc men- 
tioned cither are or may bo represented ijy sides of 
this triangle. Tlie .scale to winch the 'figure is 
drawn (dependent on the rndiits adopted for tho 
circle) docs not alter thc'shnxic of the triangle, or, 
consequently,' the angle-measuring ratios (ns wo 
may style them) which exist between its sides. In 
short, wc have now the incaiLs of describing (or 
measuring) every angle which forjns part of a 
right-angled triangle in terms nf the sides, an 
.' enormous practical convenience, upon which tlic 
whole science of Trigonometry is based ; for It must 
be remomborod tliat .'lU ’pl.anc roctiUncal figures 
which require to be calculated may bo split up info 
such triangles, and thus dealt with in detail. 

To cxiilain the foregoing:— Let the angle bo dab 
in Fig. 2, of less than fiO’. Plaoing one limb, A », 
In a liorizontal 
po.<ition, take 
any' length A d 
or AB as a ra- 
dius, and de- 
scribe the circle 
bho. From the 
extremity of one 
radius, A B, let 
fall tho perpen- 
dicular,BC,upon 
th6 other, no is called the ship of tlie angle BAD 



Circular unit = 229! , r = 57-21.573° 

IT r 3T41D!) 

(=2011,205'-). 

Substituting ^ [see (3)] for a in (1), wc get— 
Circular measure of right angle = ^. 

II. “Functions" of an An<7fc.— Although cir- 
cular measure givc.s us one means of describing or 
measuring an angle by lines only, there are other 
'ines pert.aining to every angle 
radius -above referred to. Tiiey 
ncling (according to directions 


to the radius chosen (ab in this ense). At the ex- 
tremity of the radius A D draw the peqicndioular 
I>£, to meet the other radius (produced). DEis 
called the tangent, and A E the secant of thc-anglc 
DAB, to the radius chosen. 

Tho difference between an acute angle and a 
right angle is called its coiiQilcmmt (?.c., the angle 
lacking to complete or fill up tho right angle); 
thus, the complement of D A B is clearly B A F. A 
slight inspection of the figure sh6w.s that bg holds 
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its complement ; C being the eight angle, e is the Tiypothcnuaey and I 
AH is ** the side adjacent to the angle.” The angle B 
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Other importnnt results nrc — 

From (»), tan. A = v^ec.- A — 1 (22) 

see. A = y 1 + tiin.- A. (2;i) 

From (9) cot. A = yooscc." A — f. ...’ (24) 
.- cosec. A = y 1 + cot.'- A. ...... (25) 

The learner sliouUl take the troulilc to express 
etery function in terms of every other function, 
writing down both reasoning and re.siilts in eacli 
case, and will thus acquire a great and most useful 
familiarity with the ratios existing between the 
various' functions. . Only the plain rules for solving- 
simple equations are required for this! 


.decimla). 

B}-(21)sta.A = — 


From these equations (7) to (15), we can find the 
value of any function in terms of any other function, 
ns in the following examples : — 

It has already been shown in (5) and'(e), that 


To shorn An. A hi terms of cos. A, died vice versa t 
From (7) we get sin.- A = 1 — cos.- A. 

.•.sin.A = y l-cos.=‘A :... (16) 

And similarly, cos. A = y 1 — sin.’’ A (17) 

Cbt. in terms 0/ An.— By (,!$■) toid (17), ! ■ 

cot. A (18) 

sin. A sin. A ' 

Pas. in terms of fan.— By (14), cos.A=g^^; 

whence, by (8), cos. A (19) 

Coseo. in terms of see . — Using ctfnsccutively (15), 
(16), and (14), 


2, If COS. A s 0*46, uslriilato sin. A, 
g. .It tan. A = 0 22, calculate coh. A 
4. What is the value of alii. A when cowc. A = 1 •2*i f 
A Calculate cot. A 011 the aRsumption that tan. A =.\. 

0. If versin. A = 4, calculate all this other funelicns of A 
7. 'Slsow that CDsec. A - siii. A = cos. A cotan A, 


COMPI.BMESTAI: ANGLES— SCPPLEMEKTAh ANGLES 
^TBtSONOsiETWCAL CONCEPTION OP AN 
ANGLE— Negative angles. 

VC.''Comfilemeiital Angles . — It was explained in • 
Section 11. that the comjAement of 'an angle (i.o„ of 
an acute angle) is the. difference between it and a 
right angle, or, in other' words, its defect from -si 
right ^glc ; -nnd it'was stated that the function of 
an, angle is. the co-function of 'its coinpieincnt — 
tluit is, ' . 

' -sin. A~cos.(fl0O _ A). 

cos. A = sin. (90° - A) ; and so on. . 


..A = cos..g-A)j^ 
s.A = sin. 0 -a)( - 


This is perhaps njqiarent enoiigli by inspection of 
Fig. 2, but Fig. 3 shows it more clearly. The com- 
plement of A in that is B. and it is plain that, jnst 


Ffa. in terms often . — By (11) and then (19), , 
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Thn rbcvc ciar. ho^To\cr, bi thus proved geo- 
nictrirahv ; — 

In Fig. -J. let c.t.lJ = A; then B A F = J - A. 
Jliike G A 1- = c A B (trlir nce c A G = B A r). Note 

(hnr A B = A G = rnditis. 

A C; It and B A ri are e-isily shown to be similar 
tiiangle.-, tvher.ee. 

B D : A B . A II : .t G ■] ' ( B P AH 



■.sin.A = cos.(f-A) 

co«. A = sin. - A^. 


A current flowing through any conductor exerts 
a force on every magnet placed in its vicinity, and 
if a magnet be pivoted, or suspended, so ns to be 
capable of motion, it will be deflected through a 
certain angle. 'Xhe direction in which the de- 
flection will take place is governed by a definite 
law. Considering the apparatns illustrated in 
Fig. 27^ s s is a horizontal wire through which a 
current can be sent, and a & is a pivoted magnetic . 
needle of which a is the north pole and b the south, 
and which is placed immediately beneath the wire. 
The needle — ^when no current is flowing — points 
magnetic north and smith, and the wire is arranged 
so as to point in the same direction. If a current 
be now sent through the wire, entering it at the 
point S and leaving it at the point X, as is indicated 
by the arrows, the needle will be immediately de- 
flected, and will take np the position shown in the 
figure. If the current be sent through the wire in 
the opposite direction, the needle will be deflected 
through exactly the same angle, but in the opposite 
direction; if the needle be placed above the wire 
instead of below it, the deflections would be in the 
opposite directions. From this it can be seen that 
if two wires carrying currents in opposite direc- 
tions be placed, one above and the other below 
the needle, both wires wiil tend to deflect it in the 
same direction. The law for the direction of de- 
flection is best remembered thus ; imagine yowtelf 
swimming m the dlreotitm of the mire and loeUng 
at the needle, and that the current enters at yowr 
at (2G) feet and leaves at your head ; then the north pole 
of the needle mill be deflected to the left. 





plane to it, then each ■port 
deflect the needle in the i 
The' Amount di the T 
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wire tends to suspended by the single' cocoon fit 
about to be used^ the coil should be s( 
upon the means of the- levelling screws, .s a s, oi 


strength of the magnetic needle. .This idea Is quite ' throngh w' 
wrong; whether the needle be strongly magnetised 
ornot, the deflection will be exactly the same. The 
strength of the needle, however,- has some bearing 
on its behaviour ; if it be strongly magnotiMd, it ^ 
will swing rapidly on the application of. the current, 
and -come to its permanent position soon, whereas if ■ 
it be feebly magnetised, its motion, will he slow and 
sluggish, but its final position will he thc-samo in' 
each case. 

A combination of a coil of wire and a pivoted 
nuiguetic needle, such as has been described, is' 
called a Galvanometer, and the deflection of the 
needle not only indicates the presence of a current, 

7mt also gives a mcasiu-c of its stren^h. The ^e- • 
iootion of any ordinary g.alvanomctcr is not pro- 
portional to the strengtli of the current passing 
through the instrument, irtho deflections are very 
small — say, below 8 or 10 degrees— they are nearly 
proportional to the currents that produce them, 
but for larger deflections the approximate propor- 
tionality ceases to exist, and the highcr-tbc rending 
the more marked is this want of proportionality. 

The reason of this is that the motion of tho needle 
.carries its polos out of tho direct influence of the 
coil, and though the force exerted by the coil is 
exactly proportional to the current passing throngh 
it, still this force acts only in an oblique Section 
on the needle, and therefore has not the same 
effect ns it would have if tho poles of the needle 
were at, or near, their original positions. 

To construct a galvanometer wliioh will give pro- 
portional readings over a large portion of its scale 
is a difficult though not impossible operation ; .but yj„ 

to construct one in which the currents passing are 
proportional to the b-mgents of the angles tlnough the coil lia 
which the needle turns, is a very simple tusk ; sncli it is not oi 
a galvanometer is illustr.uted in Fig. 28— it is known • accuracy is 
as a tangent galvanometer. , mnny.tnms 

The Tangent Galvanometer.— The coil r r is made its breadth 
up in circular form .ns shown, and may consist of results thi 



contain 
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cHes are of nearly equal strength; the}%are attached to a small neerlle is not great The cottT- 
ened about their centre's to a light vertical- rod pletc solution'of the problem is due to Sir B^illiani 
sually consisting of alninininin— and are so Thomson,- who attaching n small mirror , to the 


and strength, and if the poles of s» be r-ertically 
above those of S' s', then the tw6 needles neutralise 
each other, and the compound needle -will take up 
and retain any position in which it is placed; it 
will clearly have no more tendency to point north 
and south than any other direction. Such a com- 
pound needle is called a iierfecfly tatallc nccile. 
It is, however, impossible to construct a combina- 
tion which will he perfectly astatic, nor is it 
desirable for ordinary work. The nsnal astatic” 
needle is one in which one of the needles is either 


longer or stronger that the other, and which will 
therefore point north and south ; such !.< the 
astatic noodle shown in Fig. 30, and which is sus- 
pended by a single cocoon fibre. • \ 

Tlio gnlvanomctor contains two coils, a needle 
being placed in each. In Fig. 30 each coil is indi- 
cated by a single turn of wire, the direction of the 
current being shown by the arrow heads. It will 
he Ecoa that the coils arc so arrangcrl that the 
current passes in opposite directions through tboin, 
and therefore that it will move both needles in the 
s.imo direction, thus obtaining a much larger de- 
flection than could have been obtained by the use 
of a single coil and a .single needle. An astatic 
needle cannot of course be used in a tangent gal- 
vanometer, •which essentially consists of a single 
coil with a small needle at its centre, but for most 
other galvanometers it can he userl with ad- 
vantage. 

It is highly desirable that a galvanometer slioiild 
give a deflection proportional to the current which 
is passing through it ; nearly all galv.momctcis do 
this for very small deflections, and for those "only. 


placed. Tlie effect of this arrangement is exactly 
the same as if a weightless pointer were attached 
to the needle, whose length was twice the distance 
between the mirror and the scale. As ’the usual 
distance between the mirror and scale is from three 
to'tcn feet, the length of the pointer should <theu 
he from six to twenty feet, andut should bo weigbt- 

Thc principle of this arrangement is- shown in 
Fig. 31. . Mie beam of light from the "lamp passc.s 
throngh a small hole m >», and then through the 
small lens n, which renders the rays parallel, 

~I in wliich state it falls on the mirror s — 
which is attached to the needle— and is ro- 
— fleeted on to the graduated scale a. 'flio 
general arrangement of the' light and scale 
is more clciu:ly seen in Figs. 82 and 38. 

U .Thc be.st arrangement i.s to have the hole 
throngh which the- light' passes oiroulnv, ■ 
and to insert in it a convex ions of about ^ 
five inches focal length, in front of whicli 
a fine wife is stretched ydrticnlly. The 
mirror should bo conctivc, and the distance 
between it and the scale should ho equal to 
half flic focal length of the mirror. By this means 
a round spot of light is thrown on the scale with - 
a distinct image of the line across 'it.' For con- 
vonibneo in rciiding the delleotion -of the spot of 
light on the scale, the use of a-round hole with a - 
wire strclchcd across it — as is shown in Fig.- 32 — 
is very advantageous, and for the following reason ; 
'The room in which the work is carried •pa must of 
necc-vsity ho pjirtinlly darkened, in which case it is 
impossible to dislingnish the divisions on the scale 
if the srailo is in anyway finely divided. Under 
these circumstances the round .spot of light illnmi-, 
nates that portion of the scale where the re.-iding is 
to be taken, and the dark line across it marks the - 
exact spot. If on the other hand the light had 
passed throngh a thin slit — ns is often tl^e c.-iso — 
the scale would not bo quite visible, and mucli 
difliculty would- be oxporioiicod in determining the 
exact position of the sticnk of light. 

In Fig. 32 the lamp is placed in a kind of box; 
-the door of which is shown open ; this is to pre- ' 
vent the direct rays from the lamp from falling on 
and illuminating the whole of the scale. - 'Iliis box 
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h can be mised or lowered by a nut, . ^lags I 
s not turn.dering "tbe process of l^iig wires i 
red ; this absence of turning ^v^ts holes ii 


ition by being inserted in. circular 
glass case ; when the galvanometer 
se these plugs are withdrawn, and 


any torsion from being put on the 'fibre. The,- 
upper and lower coils are of course wound in oppo- 
site directions, so that they both tend^to turn the 
needle in the same direction. The galvanometer ' 
here illustrated is Professor’s Ayrton’s modification 
of Sir William Thomson's instrument. Its ptin-. 
'oipal feature consists in the fact that the mirror o- 
• is attached to the vane between the two pairs of . 

In the Elliott pattern of this instrument, which 
is the standard type, the mirror is attached to the 
vane at the centre of the upper pair of coils, and 
this arrangement necessitates the making of a bell- 
shaped opening in one of these coils in order that 
- the beam of light, which is thrown on the mirror, 
may be uninterrupted in its path. In the, modifi- 
cation of the instrument here illnstrated, the mirror 
being fixed- between the coils, obviates the neces- 
sity for any such distortion of the coil, and therefore 
— ^by allowing this space to be filled up with wirOT- 
makes the instrument more sensitive. ^ 

In order that the vane shall hang freely between 
the coils without touching cither, the galvano- 
meter must be quite level, and to insure this. 


. draw,” etc. ; hence, S|n,fu5 lofnt, “.to draw 
' towards or to one,” “to usurp,” “seize upon,” 
as : — S)n @tunn ii( guti}e SAunte (iv< bcc the 
storm rent whole trees from the earth ; Grljat 
US SBccmSgcii ftinrt fflrubcts aa atripen, he has 
usurped the fortune of his brother. 

®ii$ urn StiM» rc'iStn = " to strive, contend- 
ftfr anylliing,” as': — 4 )it SiAufct ripen pi^ urn tit 
Soitt, the robbers strove for the booty. 

'■ ,SinJp«<^«n (?«.,, “to spe’ak in”) := “to in- 
• cnlcate by words,” “ to influence by speaking.”' 
Sinim SKut^, Step, etc., ciniptciptn, “to speak 
courage, consolation, etc;, to one” («.«., “to en- 
couiage,’^ “to console,” etc.), as.:— ®tr topftrc Sciierat- 
icfin^tt Wt ®tpmijtii, urn ttn'SPiPotcn 8»utp ant Scop 
cinjartKepen, the. valiant general visited the redoubts 
daily in 'order to .encourage and console thfi" 
solders. ' ■ , , ' 

Sti Stmcinbcn rintprapen “ to call on one," “to 
give One a call,” as :— 31$ fpu$ oaf’ einisc ’angcntlicfc 
6tt ton §etttt pifatrit cini I called for a few, moments 
on the pastor. 


BaC fnept. He who has 


Bre^nsrcrcircn? Will you go (travel) vifi 
^ ' Havre? 

K tagc'gcti, iBtnn I have nothing against 
'jicBcn. • " it, it yon prefer it. ; [ 

:» sor,. 511 . 5 »ufc We prefer , to stay at 
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-SDlnn.mup fi(() wunkcm;, tns One must be surprised 
ID etna* - 1100' 1m nesn'. that such a thing can 

Se^iittn gc. happen in the nin^ 

' f0c0cit (anil.- 'teenth centniy. - 

$cr ®cf«nt'tc ((itrt cist huge The ■■ ambaaaado-r' 

. SRctc an We'fficrrammlung. ' delivered (hdd) a 
' ' • ' long address to the - 

assembly. 

■VOCABUhABY.' / ' 

' Siuf'i0iagcii, t o ®cbic'les, to com- -3la4tij0, m. dfes- . 
I rise. mand,bid.- ' . sert. - ' 

'Sctrii0t'li0, con- ®lail0tgtr, w. Sdjfricn, to cry. 

iiderably. creditor. S^uttne^r,- >». 

EDiifccf, ru. com- •SiisVet, jil. quar- debtor. 

, fit, comfiture. rel. Sfjurm, m. tower. , 

iDureJ'tcmmtn, •Selt, iH- oham- IBetBlft'Jcn.tofaide, ‘ 
t o • come pion, hero.- ' decay, 

through, “get -Seftis,/. heroine. flBctljcug, «. im- 
through,'’ Bur- ^crcia'ittiigoi, to plement, tool. , 
vive. ' bring in. UBicber^iito, to re- 

®.i|i^a»«.a.hotel, fitl0t'|lniiig, light, peat, reiterate, 
inn. light-minded. , . 

' , Bxeecisb 180. . . 

Translate intO'.EngUsh ' • ' 

. ' 1. Sic ®tiiubigcc0Abcn il0 mit tcm'^0uMttcc auf f&afjig 
, IBtoient wrgli^en. 2. Sic Bcibeti fl«u|ieutC'fonBt«n jti^'ivlgcn 
tet SUrnTcS iil0t sccglci0en.^ 3. 30 ^abc SciteS mit tinaatcc 
«rgli0en. 4. St j^m tut 4iiut auf filnf 3<0tt ttr< 
mic0et. 6. See juiige ®innn ttemietijett 110 alt Jtitt0t. 
8. ahan mug (10 wuntetn, tap fo ctnia^ no0 in unfem^tiicn 
gef0cpcn fann. 7. Ct numtert mi0, tap « tur0ge(Binmcii‘^ 
unt iii0t geflotScB ifi. fi. Siccro l^icit cine iRcte gtgen (Safilina. 
!). Seq'ctSc ^iett nu0 Kctcn itet tit 5reiintr0aft, nbet tat 
®tcifciialtcc unt iltcc tcrf0i<tciic antcrc ®cgcn|iaiit(. 10. 

■ (Safar ^icit cine SRctc an feint ©ottaten. 11. Scf 60itre 
mictcrpoRc )u '^aufe no0 cinmai, mat cr in tn €0ulc gc^ort 
path. 12. SBit pcrtcii tin micterpottet 60rcicn. 13. Set 
ISceit tiefet SQaace ifi Beteiitciit aufgcr0{agtn. l4. Sic Sfrii0tc 
lint tuc0 ten Jtrieg Bctta0tli0 aiifgcf0iageii. 15. Sic Jtlug- 
peit gcBietct jumcilen au0 tcin topfcni illlanne, rinen Stint, tec 
Mantel an ipin fu0t, ju meit'en. 16. Set tclitif0< Sfii0ntng 
niup fein Saterlant ineiteii. 17. Sic @cfenf0aft cinct tcr^ 
torbenen !Kcnf0cn foil man meiten. 18. Set «tjt befu0t 
ten .Stanfen nnm Sag urn ben aiitcm. 19. Stnen Sag iim 
ten aiitcrn gept cc auf lie 3agl. 20. Sr pantcitc no0 alt 
SPiann fo Iti0t(inmg, mie er.att Sungling gcpontclt- p'ottc. 
21. Tilt tie ungacir0e 'Oeltiii Sagclla unt antcrc ungatif0c' 
•Sc'ltcn in Slcu)-?}ort anlamen, fepeten fie in eintm ®i^panfc 
cin. 22. .Sci ter Safet niurte aIt'Slo0tif0 cin mitsEticg^f0bi 
' SBcrI;'cugcn gcf0mudtct Spurm aut Qonfcct pcccingtiro0t, 
.'/.icorauf in teutfipec ©l!ra0c tic 2Borle (lanten : .Ct IcPcn tic 
angarir0cn Jpclten unt •Mtinnenl * • . ' 


• . . ; Exeucise 181. 

Thinslate into German ; — 

-l; The creditor has compounded with his debtoi 
-at twenty per cent, 2. I could not compound with 
my creditors- respecting the' price." 3. Fle.ase to 
'•compare one with miotber. 4.- I have let uiy 
house for five years. 5. A diligent scholar repeats 
wWi.he has.lieard'at school. , G. In war time the 
price of provisions rises considerably. 7. It sur- ' 
prises me that be does' not avoid the society of 
such ^ople. 8. We should avoid the society of 
the^e who have no good principles. '' 9. I visit 
my sister every other day. 10. He acts just as 
he did in ’ his youth.' 11.' All, the goods' liave 
been taken from the merchant, as he could not 
■ compound 'with ."his creditors.' 12. Youth, arm 
.! thyself 5ay ,by day with niore wisdom, .as' the 
■flower of youth decaya . , 

EXAMPLES ILLDSTBATING THE VARIOUS USES ' 
OP SOME CONJUNOTIONS AND 'ADVERBS. 

'• - The' following sentence illustrate 'the 'use of 
the mo^ imjiortant conjunctions and' adverbs in 
German.' Kiongh vve would hot recommend ^ou to 
learn them by heart or ’cohtiimously, yon will find 
. it of service to you'to read them-through 'carefully, 

• and 'refer to them •whenever you come, across any_ 
orthe adverbs or conjunctions give'h here, and tire 
in doubt as to their meaning : — ' 

Tiber,' attcin, fenbctii. ■ ' 

. (St ifi balb gclpto‘0cn, 'abcT, It is soon said, hut done . 
f0»tt gcipan'. (S0Uret.) ' with'diifiohlty. 

SlKp ift ct ui0t'ta, abet He is not yet there,' hut 
fiimmcn luiit er genip'. . he will certainly come. 
IDIc Bei0en luccteii gege'beu. The signs are given that, 
'tap tab geft 'gecirbeti feij ' the festival, is over; 
atlein ' Weber aSageu, no0 . but "neither, the oar-' 
' fallen, ue0 3u'f0aucr ’ riages.'nor m'asks, nor 
ivciipen nub . ter ©Idle. .spectators leave their 
,.(@vlpe.) ‘ ' . places. 

9li0t tie '®rra0c an^iiiib ffit ' Not the language itself- 
i„'ll0 ift ti0tig,' ta0tig unt is coixect, powerful, 
bieiikp, fontcrn 'tc'r ®ei|l and elegant, hut the 
ifi eb, 'ter fi0 tariu «t. spirit which- is ’ em- 
Ibeticrt.i (®5tpe.),' bodied throughout. 

Sllb., ' 

Soui'ft ifi mciit SieCIing, teim Louisa is my' fav-ourite, 

, -fie pot cin etTceeb ©emStp' for . she '.has a mind 

unt cincH fc'fleccn (Sparaf- more noble, ■ .and a 

. ter, albtictefungeSanien; ■ character more firm 
' . ni0tb atb ©anftniutp .than many young 
fnti0t aSb ipren Titigen. ' ladies; nothing but 
' . . gentleness speaks from 

, , • , • -her eyes. . . 












in oxygen it does nob form As^Oj, Tint As^Oj. The 
■liigher oxide, As„Of, can be obtained as 'follows: — ' 
AB4O5 is boiled with strong nitric acid,- or aqna 
regia, 01 acted upon by dilbrine, As^Og-l-GHjO+O^ 
=4 A,As 04: a' solntion of arsenic acid is thus 
obtained; It occurs in commerce as a thick acid 
liquid depositing crystals of SH^AsOj+HjO. If 
those crystals be heated to a low rod heat, AssO^, , 
the anhydrous oxide, is formed. Arseniic oxide is a 
white amorphous substance which dissolves slowly, 
but to a great e.xtent, in 'water ; it has an- acid 
metallio taste and is poisonous, bnt in a less degree' 
than arsenions o.xide. It forms salts, the arsenates, 
which in many respects rosomhlo the phosphates; 
they differ in giving a reddish-brown precipitate 
wit'll silver nitrate, -the phosphates giving a yellow 
precipitate. There are three sulphides of aisehic. 
Realgar (As^Sj), Orpiment (ASjSs), and Arsenic 
pentasnlphidc (ASjS,). 

IteaJgar (As^S,).— This is found native in orange- 
red crystals ; the substance which occurs in trade 
under this name is usually a mixture of AsjS, -with 

ASjO,. 

Orjfi meni ( ASjSa) occurs native in yellow crystals ; 
it can be obtained as a yellow precipitate by pas's- 
ing hydrogen sulphide through a solution of an 
arsenious compound acidified with dilute hydro- 
chloric acid, or by subliming a mixture of arsenions 
oxide and sulphur ; it is used as a pigmeht under 


ordinary mortar ; it does not oxidise at ordinary 
temperatures, hut when heated bums forming an 
oxide ; it is sbliible in hot hydroohldrio acid, and in 
a mixture of two parts'of- hydrochloric acid to one 
of nitric add (aqua regia). It forms -when melted 
with tin and lead the alloy used for casting “ type” 
for printing— type-metnt— which- contains 12 lead, , 
C antimony, 3 tin. “ Britannia " metal contains S3 
tin, IB antimony, and 2' zinc. 

Bydrogm Antimonide, AntlmonkUd Jli/drofftm, -. 
Stibine (SbHs).— This is formed by the action o'f 
nascent hydrogen on on antimony compound. If a 
solntion of an antimony compound be added to a 
hydrogen apparatus (sue Fig.' 6), the hydrogen , 
which is evolved will be found to contain SbHi ; it 
bums with a bluish-grey .fiame, ^See Arsenic, 
p. 257.) Antimony forms three oxides, SbjOj, , 

SbjOj, SbjOj. 

' Antimony, TfieJiloridc (SbClj) is obtained by dis- 
tilling a mixtW of corrosive sublimate and anti- 
mony sulphide ; it forms a oi-jstnlline mass, widch 
absorbs 'water from the air; a' strong solution of 
this substance is known as “ liquid butter of anti- 
mony,” and is used for' brovralng steel and iron gun- , 
barrels. If much water is added to a solntion of 
this substance, a white precipitate is thrown dou-n, 
wliich -is an oxychloride, SbOCl ; it is soluble in 
tartaric acid. 

Antimony SuljiMde, Stihniic (SbaSg), -occurs 

















IQnp nE Snplr. cr hb licntenanti nnd 
fuirccl Ici-t niimaU!i •honlcl he mode 
iiLiUtations nererdlitel}'- But etiU 

•Iraiea Xor irhat 


the peopilo n&d Included Dmong tlieir iniika some of the moot 
upon tLcfc Indnentlal oE Frenclimen, the attemijts of the 
more they Leagno^-irith it< Gilisei, Its Lomiinee, and Ita 
MnjenneB — to 
thmitthe Inqnloi- 
tion upon the land, 
mot I7 a 




atniimahoering vhiidi my the wlkl ms llUly to 
hknr— tlmtoUthb mu ahont to he ofannged. , "Vnut 
had been attempted In Fianaa ma to he attempted. 
In ilic Xetlierhinda, and, os-lt aecmed, mUh nraoli 
better chances ot ancoon. The Inqnisltlan me to' 
he Imjxntcd as pdit of the* baggage ot the 'Spanlib 
army, and the Protestants of the Low Xlonntries 
wo lobe hranght into davoiy hylt In Fnuic^ 
wheie the Hog ' ’ 


than, as it seemed, 
the dighteat pn>- 
spootof one being 
fanned. It seemed 
at tint sight that 

ntto^ at tho 

meroy of tho 1 

Bpaniftnis, men in 

the quality of 
meicy was left out 
— hlgots, sinoaie in 
their Ugotiy, and 
cruel by their 
nature agninat ' 
ererythlng that 
thwarted it. Only 
those whose tmst 
was not in the am 


Judged the earth. One who could '‘nuKik 
nael of the wise and valoiir of the bnm”— 
>h mm did not despair. Longand Utterwas 
ug^ dark and frightful was the night, 
tli-tho morning jwne joy,' albeit snbdned, ' 
0 result of the struggle was-to dioir the 
» again that the alotaiy is not always to 


. '^otb in pdlti oB and religion their llberly 
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was to be taken away, anti that by menus whlob 
showed an almost brutal indiltcronco to all their 
tenderost susccptibilil^ius. The system of local 
selt-governmcnt was ohangeil for government by 
soldiers, troops were quartered in all the largo 
totvns, and the smaller jilacos followed of nccossity 
the example of submission into whicli their larger 
brethren wci-c surprised. The Hcthcrlnnds were 
oo'onpied as a Iio.stilo country ; the irrc-sponsiblc 
prerogative of martial law was .substituted for the 
known laws of the land; and the liarshncss and 
’ iusolcuoc of military coinmandor.s usurped on the 
judgment-sent the jrlaoe of inngistciial calmness 
and ofjuity. 

This rvas meanl. only ns n foundation on whieh 
to build the liatefiil Inquisition. Wlien the people 
wore bound hand and foot by an army, it was 
supposed ttieyiniglit ho made to acci*pt this darling 
project of Philip. liut tluirr was a Ihnil to tlic 
])nticnce even of tiic Dutchmen and ]tclgiam<.* 
There was a lino over whicli Ihcy conld not bo 
pti'liod without resistance; and wlicn tlio pc<>i>lo 
found timt tlio Inquisition was among them, they 
rose in spito of ;)iO]<rescnce of the Sjiimish soldiery, 
•so that t hroughbut I lie j)rnvlnce.s there wins nothing 
Init tumult, It was a .state of tilings well picn.sing 
to Alva, wliose cruel disiiosition took doliglit in tlio 
prospect of dragooning tlio jicopio into suliniis- 
s.ion, of getting rid, by llie way, of sundry incon- 
venient nobles, and at the same time of doing 
what ids liigotry told tiiiii was a scivice accojil- 
nblu to God, viz., tlio pnnisliment and eradication 
of heresy. 

Alva's jiowors were of the fullest. There was no 
need to send to Madrid for iiistruclions, (hongli 
reinforuemenfs were demanded nnd .sent. Tlic 
resings which took place in most of the large towns 
were put down with Spanish cruelty; men were 
liangeil siinnnarily over their own doors; tlic 
lirisoiis were not crowded, for the Spanish system 
was too •• thoroiigli” to be Immpercd with prisoners, 
its jiidieial procedure too .simple to lie fellered with 
a sliding .scaleof puiiishnientsaccordingtooffenecs. 
and so death gut his due, nml more; and there 
was moiiraing of widow.s and orphans wliercvcr 
the SpaiiLsh nffleers set up their courts. These 
first ri.siiigs were the expression of spontaneous 
natural resistance to tyranny, not tlic result of 
org.anisi'd rehellion. Tlie Netherbmdcrs fonnerly, 
tinder their eouiits and dukes, Imd been so Ictctiy 
nnd independent as to have nctpiircd a notoriety in 
Europe .as the most rebellioits and iiiimiiiingeablc 
of subjeets, nnd had dared on .several occasions to 

• Tlic cxistiiiK kingdnins of Uflllnna and Belglnm nrein nt 
this time incliiilcil in the Nctlierlaiidii, of wjudi.tlicre were 


provoke and resist the wrath of so'liard'and 
hanglity a lord as Charles the Bold of Burgundy. 
But. nndcr more judicious nnd larger-hearted 
government, cspcciiilly that of their persecutor's 
father, .they had forgotten the art of fnotiousnc.ss, 
and scarcely knew wlml it meant io rebel. Now 
they had' to learn hurriedly, and in riic face of 
cruel necessity, tlic long-disused science, and to 
uuiio Iicarl and liand in a common cause, wliich. 
was not only the ciiu.se of pitriotism, but of 
hnmnnily. 

It was seen .very clearly that nnicss a stop were 
put' to, or at least a protest raised against, the 
policy of which the Duke .of Ahii was the .cx- 
ixmcnt, both Uio name and form of political in-’ 
dependence were gone, and the hitherto free Nether- 
landers must become the slaves- of Spain. This 
fact brought over to the ranks of the malcoiitcnts 
even those wlio, being Catliolics, might, not liavo 
been dibiiosed to stir tigninsl tlio Inquisition. Tlie 
attempt to subvert civil liberty struck ii chord in 
ail hearts which vibrated right llirougli the land. 
But most of the Catholics resented the Inquisition 
ivitli nearly .as much anger ns the I’rotestnnls, tlio 
rcsnll being Hint every man, woman, and child In 
the Bow Countries, witli a few ignoble c.xucptions, 
was ready, from one motive or tlio otlior, to rebel 
against AlvaUm. Remonstrants wore ti-catcd as 
mntincors, deputations to Spain to bog the inter' 
ferenco and protection of Pliilip wore insiiUod nnd 
mnltroated, and orders wore given to tlio Duke of 
Alva to “quiet” tlio provinces. 

Tlie spirit of rebellion mignidcd, not concentrated 
but dilTusocl. could only cxiioi-o tlio.so in whom it 
dwelt to rcvongetnl destruction, without in nny 
\v.ny liclping thorn to tlio goal they aimed at. 
Orgimbaliori.and .some definite object to he gained 
through it — tlicse were necessary to success; and 
for these the people looked, naturally enough, to 
the nobles, their .countrymen, who lived .among 
tliem, know I heir ways and thoughts, and were 
thoroughly identified witli tliemsolve.s. At first 
the nobles held liack. They were shy of cniering 
upon an enterprise wherein tlie allcrnative of 
success — succe.ss against the power and rc.soiirccs 
of the inightiost empire in the world — were death 
for tlicmsclvcs and iiicfr followers, nnd riiin, 
thorough and complete, for their families. A few 
generous spirits, and a few with little save tiicir 
own heads to lose, entered precipitately into the 
strife, and came promptly to an untimely end. But 
the groat nobles, the men of inniicncc nnd fortune, 
hesitated io guide tlio storm of their conntryincn’s 
indigimtion against the oppressors, until they were 
satisfied that nothing was to bo got by other means, 
and until, when satisfied , of that, things were 
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fi-iiii.’lvn.'.-'viprtliu tn!niFn*loa> contprt. Tiiere 
'••a-! :i> >'i patriuii«ni. ul pclf-<1ciiml, ai-lf- 

■.-irr.Ti-. i.r TfTPwail c'rtinirtslntlM Dutch, Tlcmlsfi, 
at.'l hut iIipt felt tlicmsclvcx con- 

'.-'niiiu-il ii> nlinixt acainst* lioiia, tliat m 

<7r -n'Ui:] :: r'-notr iii> tluili uriiich'tlircntcned wculd 
iv>* lip thnua upon tlwlr eounuy. Thoy felt It to 
I ;!<c:r 'Ivtr, in spite of what tma ilai^ Bi»»g oo 
IRn-auii .Sjitinf'li iniurumantalily, to try— os Uic 
I, jiiv Ptirliniifinc ilid in Englimd before tho Civil 
IVnr— prpri- onu'tltutioiinl menus of easiii); tbo 
tP«i|>I*Vbnr>]ca!< before they committed tlieinKlvea 
lUid tha eountiy to opo llttt govemmont. 

They tricl and faileil. Tim crafty Spaninid vrho 
pm-wned iiretendcd to lend an attentive ear to 
thrir remonniancpe, and made a plum* of nskinp 
their nilvtcp, hnt he simply minted to gain time, 
and to matnro bis Allans for settlqg them Into 
Ids net. 

Greatest of nil the atihlcmea in the ptovlnecs 
vms tlte Ftuipc of Orangii, knourn in bistoiy as 
Wininm tho Silent. Of vast estates and fortune, 
second to none In rank, of cxtiaordinary ability and 
indomitalilp trill, ho mu t^nently fitted to be the 
luadcr of lii* eoantry. lie was one of those trim 
tried eimtthlnfr rather th.tn rebellion to bring' the 
Spaniards to ibefar censes. He mu the first to see 
tluit nothing but rebellion mndd.do, tbo. first 'who 
set Fcrlonly io troifc to oiganiae and diatr to a 
Insid that spirit of raslstunca trhich mu rifo 
tbroiisiimit the cnantiy. Being- a man trho kept 
his own eonnsci, and trho nerer.mndo a feint till he 
mis ready to strike', be euocecd^ in Icccping clear 
of Alva's toiK tlioagh not. of his snspirioA Con- 
vinoed when bo saw tho Inipilsitian aotnally 
ostahlishcd. its vlctinu 'of .both aexes pnbllely 
bnrned 'Vy ccoccs. whole townAtpe rathlcssly. 
bntohorad, in return for tririul e^s of disafEec- • 
flon, and 'a' reign of teiror begun, that there . 
conld be but one end of it all, bo leapt out of tho ' 
Spanish monster's way, and gave Mmurlf heart 
and sonl to the cause whioh,bnt'far'hlm— wilcss 
a ndtnclo bad been wrought — must bavo peiiahed 
. miserably. , 

Tlie spark which fired tbo train of erocy Kother-. 
lander's tuiy was tho smsore^-mobk trial, and' 

- csccntion of Connts Egnumt and'Hoin at Bnsstds. 
There noblemen fell vlctbne to thdr own gonotons 
impetuosity, which led them. In the disehaigo of - 
wlinl they deemed to be their 'dnty. to jdace tliem- 
eelvps nt tho mercy— save tlie mark! — of the Dnke 
' of Alva. They were cxeccdlngly pt^nr, and in 
their blond was qnenehed tlio 1^ spark of 
allegiance towards tlio ' Spanish king. Uany 
mcrahants and skilled artisqins left tbo conntr;’, 
and hronght to England the wealth and indostiy^ 
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which helped so materially to enlarge the' com- 
mercial prosperity of that countiy dnrinir tli» tiino 
of Eiixabeth; but there remnlncd enough vf willing 
heurtsnud Strang bodies to hear tlie can-c of the 
Brlnca of Orange stiffly np, imd to resist even to 
death, und beyond tlio power of death, tlic wicked 
attempts of the Spaniiirds to trend down their 

In 15T2 ITilUnm the 'Silent pnt hiumdf nt the 
head of the Biqsots- the insurgents were 
eoUod, ami gave the Spanish soldicn aomctliing 
else then unarmed hnigliers and defenceless 
women to practice on. Alva took tlie field, 
and made preparations on an extensive scale 
tor erushliig the ichelUon ; but his waxy opponent, 
possessing on intimate knowledge of tlic coontxy, 
and having the symxnthics of nil non-combntants 
—all tlic fighting men wen with him— avoided any 
deoifitB oellons, and piaetisod his troops in 
skirmishes and small en ga gements with the enemy. 
Aware, however, of tbo importance of seenring tho 
sca-ooast, in order to keep np his conuniinications 
with England nnd to ensnro snpplics, be made a 
dash at BiOle, captnied it, nnd having fortified tho 
piaco. Immediately began fitting out cniiacni to 
prey upon Sixinisb commerce. 

The war went on with drendfnl tniy. Tho inw 

field for the splendidly trained tnxqiB of Spain, 
and they bad more ooningB than dtsecction even in 
the defence of their besieged towns. Tlie result 
was that the Kethcrlanden experienced defeat 
after dufhat, each loss being followed up ly ii>>r- 
bacons -exeoutionB of p risoners, and tbo captured 
towns being ojqpoied to all tho brutality of a 
lieentions soldiary. 

But no disaster conld daunt the spirit of 
tho Mnce of Oiango: bowed down tlioqgh be 
vrna 'with the weight of cures and lesponsi- 
biUties, grieved and shocked for tlio suihw- 
ings which the rebellion had bronght upon the 
peo^ be nerer gnvo way to despair. Quietly, 
doggedly, trustfully, ho appUod himself to bis work, 
'oonvineed of the righteousness of his caiu.p, ami 
wflling to leave the Icsoe in His bands vritli when 
ora nil things. Gcnondly defeated, he set tlm 
exnm^c which bis descendant, \nU!iun the Third 
of England, followed, of Immodlatcly ehnwing front 
again, nnd of snntcldng from the enemy the fruits 
of vietoiy. Alva fretted liko a galled horse, but 

' uU Ids cunning, all his energy wedt for notliine : 
ho had found his master; and after two years 
spent la incessantly trying, with enormous moons, 
to win hack the levolteil i»orinccs, he was obliged 
to give up in devoir, and rctnni to Spain with the 




(to hiin) grim satisfaction that Anring his term of- 
'affioe,he had destroyed some 18,000 of the Netha- 
landers by public executions. 

Eequesens succeeded him, and after carrying on- 
a desolating war for three years, during which thfe 
people of the provinces suffered horribly, he was' 
obliged to come to terms with some of the states, 
eleven of which agreed for peace on condition of- 
Alva’s laws being repealed, all foreigners being 
expelled, and the power of the States-General being, 
restored. 

Don John of Austria, brother to' Philip of Spain, 
succeeded Reguesens, and artfully wrought upon 
tile southern provinces to desert the northern 
by appealing to their anti-Protestant prejudices. 
The Prince of Orange knew what he was doing, 
and anticipated the result by forming in 1579, the 
■ Confederacy of Utrecht, wliioh was the foundation 
of the Dutch Republic, known as the' Repnblio of 
'the United Provinces. , 

Tile war continued, the Belgians joining with 
the Spaniards, under the first generals of the age, 
to orusli the Hollandeis. The sviffcrtngs of the 
devoted people were horrible, but they never talked 
of surrender ; they w(jro often brimful of despair, 
but they never allowed it to find vent. In 1581 
, they offered the crown to the Duke of Anjou, 
brother of tlie -French' king, but he could not take 
it; then they offered it, in 1686, to Qneen 
Elizabeth, who also declined, but site helped them 
with an army, in which Sir Piiilip Sidney fought 
and died, in which Walter Kaleigli served, and 
which the Earl of Leicester commanded. In 1584, 
'when the murder of William of Omiigc seemed to 
render the cause of the patriots utterly hope- 
less, the Hollanders gave Maurice, the dead man’s 
son, tlio supreme command; and ho, emulating 
the wisdom and valour of Ins father, strove so 
well, in conjunction nith his English allies, 
that he beat back the oppressors of his country, 
weary and exhausted, and compelled Spain, in 
1609, to acknowledge the independence of the 
Republic. 

The other provinces which made peace ivitli 
Spain remained to that power till 1714, when they 
were made over to tlic Austrian Eahsbnrgs, who 
kopt tiiem till 1791. In that year the French 
annexed them, and they fonned part of the empire 
till the ovcrtlirow of Napoleon. On that occasion 
they were added to the kingdom of Holland, with 
which they remained till 1830, when tlie existing 
kingdoms of Holland and Belgium were marked 
out and recognised. 

See Cassell’s Vnircrsnl History ; tlotley, ItiseqfihclHcUA 
Hepahlic; United Netherlands. 


GREEK. - V. 

- ICmttuued'/nm p. 

THE TillRD DECLENSION (conHnaeS). 

I. NOUNS WHOSE STEM ENDS. IN A CONSONANT 
(amtlnned). , - ■ 

(6) The Nomiomtice has the slwrt voreet of the stem 
lengthened, as compensation for' lost r.-,e.g., 

« into n, and o into u. 

Stems in -rr drop the r in the,iioimnativo ; as, ' 
Xeur instead pf Acovr. 

- Singular.’ . 

ShephenL Lion. Elker(air). 

Nom. mM/u}!'. iaititav. Xt'uvi aiS'jp. pijrtap. 

Gen. A^o»T>ar. aiBep^ot. pijTop-og. 

Dat. Satjuoi^i. Aeo(/r-u alffep’i, pi^ropn. 

Acc. ireifitv-a.' Saifiova. A/ovr-a. > ' aWp-c. p^Top-a. 

Voc. X^or. aW^p. pnTop. 

JPlura,}. 

K.V. BaifLOveg. hiovT’eg. aiOep~€s, ^rap-ec. ' 

0«n. vottiiv-iav. alBtp-up, pyjT6p-wv. 

Dat. Ktn/ti-ffi. >Ba{p.o-n. Xiowts 

Acc. iTOtfiip^ag. Sainbi-'at. A^o»'r'a$. at&ip’M. ^iirop-ai, 

J- JDnat 

N.A.Y. -rKUKW... Sai(iev-c. ’ Klna-e. MTop-t. 

G.D. smniiMnr. Saijjii’-oiv. hitrs-oiv. alScp-ail-. piirop-oiv. 

■ At4p, a ImsVand^s hrothcr, makes in the vocative 
SSrp ; ’A^4>fuv (-ovos) makes Z "Aj^lov; also 'Ayapip- 
vav (-over), vocative 'Ayipspvov. 

The following in -tov (-ovoj) in some oases drop 
the r and undergo contraction, like nouns with 
stem ending in o or « (for wliioh vide infra) 
sUdmi image, gonitivo sMoos, .eiKour, acousatiyo ^ 
eixii ; sj inSZo, the tiighlingale, genitive' atjSiivor, . 
contracted into inSout, vocative dijSot; ij xrAlStir, , 
snsallow, gonitivo xtAiWw, vocative x^iSof- 
ADJECTIVES. 

Examples of adjeotivos which follow the nouns 
of this class are — (1) 6, airirap, ri amrep, father- 
less, ap’ferap, o/iijTop, motherless, the p^onitivo ends in 
-opos ; (2) 4, j} rb ap^sr, manlg. gen. apjisros ; 
(3) Adjeolives in -air (m. and f.), and -ov (n.),'as 
4, li siSaipuv, rb eiSutpar. happy ; and the compyra- ' 
tives in -«v, -or ; -lar, -tar. These comparatives, - 
'after dropping the v, suffer contraction in the 
accusative singular, and in tlie nominative, acensa- 
tive,'and vocative plural. The vocative' is the same ■ ■ 
as the noniihative neuter, and shows the pure stem. ■ 
Singular. 

■' Happy. ' Morelaatik. 

' 6, i, TO 6} f, . rb 

Nom. sataipar, sCSatpor. exBiov. 

Gen. fiSai’poros. ix^^oros. 

Dat. eiSatpori. ' 

Acc. fiSalpora, tUdaipor. ix^lora {ix^iu), fxfton 

Vac. -- - (BSatpor. ^X^ior- 



TlnraK 


ffijpj. Ibrehotint. 

ni, Bi TB af, at' t4 

::.V. fvtatyunrts. Malpava. ixflms tx/Uaaa 

tiea. rVSatiiiner. iyfiiirur . . 

lJ:it. cU^n. iyfitagi. 

A.-. *vSa(ivn-af. «u 8 a(rMl>B. Ixfluata ijfUara 

(«*««»,), 

finvHiar. WtmU. 

Gnakr, 

o. t4 at, ml tA 

Xom. ac^HP, luifar. X.V. lutftPts /idCumi 
OuiCauf), (nalfi,).; 

Gen. /Lu'^am. Gen. /leifima. 

Hit. /ulfapuj. Dat.- . jitfCm 

AcC. fulfoPB ACO. unCtrat /id^ps. 

Voe. _ fitl^p. 


EXEBOIBE'SO. 

Uanslate into Greek: — 

'l.-Good Ixiye boDoni old men.- 2. Old men are 
hononrM good boys. 3. Soond-minded young 
men gira place to idd men. 4. FoUoir, O biends, a 
good leader. 6. VTe have good leaders.. 6. The 
people often foUoir bad lenders. 7. God afibrds 
prosperity to the sound-minded. 8. Uons are ' 
himted by bnntamen. 9. TTe vatahip the divlnUy. 


To the prerions exam|des belong the fdloiring 
snbstantives In -ep: namely, 6 merlip, the hither; 
^ fenrif, the mother; 4 tvfArqp, the daughter; 
4 ysnriSft iihe bdly; 4 Aq/nfrep, Demeter (CSnss 
in Intln); and 6 Arijl^ the man; diSerlng; hoir- 
eier, bqm them In the omission of * in the genitive 
and dative singnlnr and in the dative ^nral; also 
la the Interposition of a before -n of the dative 
plural, in order to soften the sonnd. The word 
ixifp (stem dptp), thicrm niniy the e in all the cases 
of the three nombers, except the voontive singnlnr, 
and far the sake of sonnd introdnces a 3, as appears 
from this tabniar view:— 


'AydAe. -Vf, i, a flock. 

KsAasrds, -s^ d, a pnn- 

Nom. 

mtnfp. 

fcdrep. tirfArnp. 

Mp. 

herd. 

isher. 

Geo. 

«arp-d>. 

fngrp-dt. dvyarp-dt. 

Mp-ft. 

'Alira. -sp, nnjilst (a 

A>|a(p, -dpsf, n harhonr. 

Dst. 

aarp-L 

Iiyiy-L •iiyerp-I. 

Wp4. 

■ priT.,and8(iieiInrtlGe). 

NaA>,IlnluiUt,dwen. 

Ace. 

imr^p-o- 

pqrdp-B. tarerip-m. 

dpSp-e. 

'Apw (genitive), without. . 

.'0>dT,-eS,4.awBy. 

Vofc 


ftfrap. Blryanp. 

drip. 

rdpor. -spTsi, d, nn old 

A«un. i. the ne^e 

'OAjinr, -or, happy. 

■ «♦<»». Cs^ ■««>*), 

sonnddnlnded. 

•K.V. 

«rii..r. 

Ptnral. 

pqr^-cs. dvyai tp^n. 

Mp-». 


(liitin po^lmi). ' Tr^p^pop, (gen. ' 

- EKim (dative}, yield p— -ararX higb^o^ed, 

■ T^f Oei^ got out of the too- high-minded, 

way of. give place ta proud (iirVp^ over). 
'Hyandp, a leader, ' 4pi(r, -erdr ((d. pplittX 
general. tho heart, seal, 

erpondif,’ I honour. OsAdrnt, l' watch, gnard. 


Gon. wur^op. poir^PWP. tayaxfy-tnr, tafyw. 

Dot. sorp-d-m. parrp-im. firyerp-ii-dri. Mp-i-vu 

Aoo. mrdp-BT. patrip-aa. •pyerip-es. btp-aa. 

Deal. 

N:A.y. war^p-t. mrfy-t. feyRdp-c. <ptp-c. 

a.D. svrdp-HP. f•nrdp-■lP. airyurdp-np. dvip-ahr. 

. Noxb.— 29s aoeenf sofise ^ leanlt ^ Mfs sfoM 


' Trandlata into English : — 

1. Tbp yipam tapianm. 2. SdlSw-ralr tal/aemt. 
3. OI iraifi4«s ftydtei ^M^ttsssip. 4. T9p muiir 
■ f (Cyi it poiAp hiftdvo. 5. "Apto feipens 6 Mptnm 
sht tkBtit fsTip. C. 'o tAt -lt aUlpi pslvi. 7. 

.^pAnst. 

S pfBpfa, Tsii Tcpsvn viif HoS. 10. nsAAdiur Bflpsi 
^rtpiaa. txa pXwsp povp.' 11. ''O Mr ssAoevds dm 
tSp fiysp twtpfp&mr. 12. ■^x« rsSS sd^snu IS. 
•D'Sbump. mJiptxt TsJi ^psvn iMAi)p'«drax(ap. .- 14. 
n: Aisarno} AduPTur iatlpelmnr. 


The word ianfp, -dpor, » rtar, which otherwise 
retains the c of the stem, belongs to this class, 
having its dative plnral in iarpJan. 

Yocabdubt. 

TAfAsp. -pv, vd, a prise sephonSCilSM^-s-lls), 

geined la the pnblio Froserpine. 

games. Ss^t, -4, -dp, wise. 

AseAcdo. I am a slave, Sr^iins, I love. 

I serve. ' Xa^ (dative), I rai'alce 

■ExMpo,-! bate. et, delight in. 

lUpn^^, -Sf,**, Per. Xapf(iifaa, I show fhrtmr. 

gratify. 
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■ THE NEW EOPDLAB BDUCATOK. 


, , EXUIiClSB 21.' 

Translate into English : — . 

1. ^Tepyere rhv irarrepa, nal'TifV injTfpa. 2. 
5a^\cue rn yairrpf. 3. Xaipi, & ^l\c'pfai^a, irfoB^ 
Twrpl Kai Tp iyaSp pivrpt. 4. Mi) ,air avSpi 

ffoukeuov. 5. A’^/trirpi iroAAol Koi KoXot ijirtar. G. 
'H dynfii Buydnip vSeas iefi6triu -rp ^lAy ta^plr 7. 
Ol dyaSol drSpcs flav^d^ovrai.' 8. no^AoKU ayaSoS 
TOTpif yiyWrai KOKhs ui'dr. 9. 'Zxtatpa rhr 'Koichv 
apSpa. 10. ToTt ayaSols dpSpdiri \a/iTpd S)l(a hrerai. 

11. 'H AiifuijTpos Bvydrtip ijv Tiipirepdini. 12. ''Q 
fliiyarsp, orepyt tJ)i/ pipripa. 13. 'H dperTi Ka\i>p ai\6p 
ioTiv ipSpl fro^^. 14. Of dyaOoi vioi ro^r irardpas Kai 
Ttts ppTfpai iTTepyourtp, 15. Of “EUitiPfS Aitpifitpa 
adPoprai. 16. XltiOtaOt, S ^(Aoi peaplat,' rots srarpdai 
Kai rats /airpdaip. 17. Xnpffoi;, S iplXe rdrep, ry 
dyaSp OuyoTpf. 

Exercise 22. 

Translate into Greek 

1. 0 young men, love your father and mother. 
2. Good daughters obey their (the) father and 
mother. 3. The citizens worship Ceres. 4. Per> 
sephono follows Ceres. 6. Wo admire the star. 
6. 0 huntsmen, be not 'slaves to the belly. 7. A- 
good mother lores a good daughter. 8. 0 mother 
and father, love your children. 9. The man is hated. 
10. They hate the man. 11. They obey wise men. 

12. I follow Ceres. 1.3. Often bad sons arc bom 
from a good fattier and mother. 

Note that the Greek artido has fiegnently the 
force of an English possessive pronoun, when, from 
the nature of the sentence, no mistake as to the 
meaning can arise. Consequently, in such cases, 
when you translate into English, give the possessive 
pronoun for the Greek article, nnd-when yon trans- 
late into Greek, give the article' for the possessive 


(e) The KOMIXATIVE retains the originai ease- 
stiffix -a. 

(i.) Nouns whose stem ends in ap sound, or in a 
It sound; that is, in either^-/!, -w, or in -y, -yy, 
-K, -X. Theseformtbenominativobysimplyaddingr 
to the stem without any modification. (Oteerre that 
<T with 3.p sound makes ; and with a & sound, Q. 


Xdpvyy^Ko 



ntiTTlmnc 

Singular. 

The gullet 
(Ihrml). 

Nom. 

i) Ao;Aoi(i, 

(i Kopa^o 

4 Aiptjyf. 

Gen. 

AafAuir-or. 

K6paK’0Se 

Adpvyy-os. 

Dat: 

AafAuw-i. 

K6p^-t. 

Xdpayy-,. 

Acc. 

AufAurr-o. 

K&pAK~a, 

Xdpuyy-a. 

"Voo. 

AafAuf 

.. 

Aopuyf. 


Nom. AiuAair-Er. ' KopSx-es 
Gen. AtuAdir-oiv. KopoK-a: , ... 

Hat. Xa(Aa^-i. 'ndpa^-i. .. A<ipi>y|-i. 

Acc. AofAair-ar. KdpoK-as, Aifpuyy-oy. 

■ybe. \alX&T-es. KdpaK-es. . " Xdpvyy-es. 

Dnai. 

N.A.V. AafAair-s. ndpajc-s. ■ , Adpuyy-f. 

G.D. XmXdv-oiv. Kopix-otP, Xapiyy-aiv. 

Here belong the adjectives in -f (gen, -yos, -kos, 
-Xor) and (gen. -jros), as ‘4, p opira(, -oyos (Latin 
nEj«ia!,En^hrajiaciat(s); o, tj SXif, -ikos (agnalUi), 
ef the same age ; 6, ^ /tdpv^, -i>xos, onc-lwofei, having 
solid hoefs Qidp'os, aione, one, and uruf, a hoof); and 
4, i) oiyfAi^, ;ijror, lofty. 

VOOABUI/AKY. _ , 

, “Ay<4v, -upos, 4, a contest ’OpxvOpds, -ov, 4, a dance, 
in the public games. ''Oift,- Srds, i, voice (Latin 
'AStiPotos, 6, an Athenian. vox), 

AlfJ, tdyds, ft, a slid-goat; Tloxiropos, -op, laborious. 
'AXfKrpiap, -opos, 4, a SOpiyf, -lyyos, i), a 8hep-_ 
cook. ' . herd’s pipe, Pandean 

A(, but ; p.fp-^(, particles (from the rural divin- 

. denoting a contrast. ity. Pan) pipes. 

' ‘EAa4(w, 1 drive. TeTTi(, -iyor, 4, the grass- 

'Imros, ^ov, 4, a horse. _ hopper. ' 

Kel — Kol, both — and. ' 4>eVa(, -oKor, 4, a deceiver: 

K4A<l(,-aKos, 4, a flatterer. *ippiyi, -lyyoj, p, the 
Kpi4((u, I croak. harp. 

m4iiti(, -Iyor, ■J, a whip, * ‘tliSii, -iji, song, -ode 
scourge. (from ;5u, I sing). 

Mvpfiql, -pKos, 4, the ant. 'Oili, imds, »/, the ' conn- 
"OpTv(, -Hyos, 4, a quail. tenance, fair. 

Exercise 23. 

Translate into English : — . 

1. Of KopoKss Kpii(ovetp. 2. Tois KdXuKas tpevyc, 
3. 'AirfxoB ’ toD tpipoKos. 4. Of SrSpuirot Ttpiroiwoi, 
gtdpfuyyi Kcd ppxnBpt^ Kcd '5. OfTinrDi ptdtmytp^ 

iXaipoPTttt. G. Af tpip/uyyes robs rap apSptiKap 
Bipoos TffnroBiriv. 7. Terrif • pip rirriyt iplXos. 
pipppKi Si p6ppp\ (so. t iarlp'). 8. Of snipipts xntS 
rap <rvpfyywv vSovaip. 9. Ilapa rois ^ABppalois Kai 
oprvyap Kai aX^urpodpap .iyupes ^aap. 10. 'Of 
voipdves ras rap alyap aycAar sis rovs Xetpupas 
itiaSpomriP. 11. Mop/i^Jittov Kai opT^yuK plos mXi- 
•Kop&s iertp. 12. noAAol ayaBpp pip iSira, Kaidii' Se 
fnra Sxpuetp. ^ , . ' ' ' 

. - * Tho iala, vhich Is sKfecripl with .small letters, is tvritten 
Op Hie tide of caintnla, lint not soiuided. Tims VSi) becomes'. 
’OiSe, and aJha becomcs'Ai&iii. 

t Note, SB. stands for sciilrci (tlint is.^icire licet), and iioints 
out that a word is um'iorstood, that is, left oat,' and is to be 
hnjiplied ; .sc. is thereforo, cquivalcut to oiir thal is, or supply ; 
so here,' sc. fonV means tlrnt the verb irri, is, 'being omitted 
by the author, must be supplied by tbe reader. 
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rxinunsE 24. 

TR-x^I.'it'; i:K'i Greek.-— 

1. 1 a llnttorL-r. 2. IkiTens croak. 3. Yon 
are bytljo Iiani. 4. Daneca delight men. 

. .*■. Tiiu.r drive the liiwcf trith (dnt.) a whi],). C. 
Tlic niin'lo •■£ mi-n arc Icil by the haip. 7. The 
I'ir*-' dcliglits rliqihcRK B. The ahe-goata 

i r- driven to tlic mcntlinr. 2. The abephoxd aioga 
111 the iii|- j. lit. Thu clanghtcr has a heantifnl Ihco, 
Imt a br/l voice. 

(II.) Yunna whnso stem ends in a li or / sound— 
tlmt is. in either -I, -r. -kt, ■«, or -vA. These lose 
the lait censenant of the stem in tira nemiimtlve, 
Tlie nouns in the ensuing table are: 4 X<vn^ (in- 
stcavl of A(vi3ibBs), a t«rrh; 4 s^^vr (instead of 
m/ieBs), a kelmeli 6, 4 lipsiT (apriit), a htrH t i bat 
(eMiKTt),a lifljtj* and 4 <Xiui<t(^s0t). a tapeKorm. 
Siagahr. . 

Yoia. Siifieac. «4awc. Hfm. trwt. Uiun. 

tSra. Seiw4i-v. 4pri»«i. imat. 

Ust. Usnil-i. tina*-. 

Sec. iMuwOt. mimr. CfA’. Smm. Oiui^a. 

Vww SeinSr. tifut. 4a«6i. 4nf. £A«u«r. 

/Vural. 

■XtSO. AeonC^. upiti-ai traMr-n. tX/urtat. 

a<u, SasnS-uv. atfiaw. IsfiSaip, aniapaia. tAjuieair. 

ihit. S«)>a4.«b* a4ri(«i.* ijen-ei.* Snifa.* Stiitei.' 

Ace: Wmitat. a4«Saa. 4 >wmc. fSiuaSw. 

Vi«i SaMaSS-cf. ai^ASat. 'waarac. lk|urf.ac. 


‘Epsycfipw (tyatpn with 
wliich in tLb case acts 
as an Inteiuire: that 
is, it strengthens the 
force of tbo rerb). 

'Efo. Igiatos. 4. strife. 

'EiiMr, -MTot, i, lore C^ng. 
erotic, as in “crotie 
poems'). 

Xsc^r, -qrar, 4i basc- 


XteroKfiwrm, I conceal 
KsXdfai, I punish, 
ehastiae. 

KsS^st, -0. -OP. light. 

light-minded. 
KoKoplfit, I ncoonnt 
bai^. congiatulate. 
Kc4ror, -qroi, 4, yontb. 


Y4f, nmii, i,. night. 
'Ofunemr, -am. i, like- 
nc»s, icscmlilnuce. 
Halt, rwSar, i. 4, a child. 

son, daughter. 
nSi, rien, rip, ereiy ; in 
the plntnl. ripvfi, all 
ninit, ripifrai, 4, 4, poor. 
nxcArisr, -0, -OP, rich. 
nxoSTBr, -011^ 6, wealth. 
*lXexpo/tos4po, -Of, 44 otc 
of maaey, avarice. 
•>^4prif, -itsf, 4i enra 
xJpa, -ivet, 4. loveUneas, 
plcniiingncss, favour, 
benefit, gratltnda 
(Latin gratia, English 
gratuy 


1. Of l^iSct ^eenp. 2. Xdpir x4P"' rfm-n, ipia 
tfa. 3. JHaaaftieptr t4p pc^nriw. 4. *Av^(b Thrci 
fjHBBt. 6. DAs4pim *oAA4km t4p aak/rvra vAs^tv 
■araepdpTDBnp. 0. TO esAl ni, ar/fyt rip ayaSlur 
itaxgb ml ris mA4p4BcA^p. 7. 'H f iXoxpqiiaedpq 
/•trap smrfnjTo* firieof iorfp. 8. Of riporer nA- 
9, 'H ra^ra ir roU rip 


G.D, Aapariw. apSSwL ipriSaw Mctwk cSfiwMa^ 

Tho noon & 4 ssSt (gen. iraiMs), ekiid, has in tho 
voenriva sw'. 

Ilore Ivlong the ndje^ives In -<r and i (gen. 
■ -Hcf, -hof), ns i. 4 cfixvvt ri. ttxvi (g«>. -ftosX 
pteaung, graafuts also those In -u (geti. -Oot), 
ns 4, 4 ^uytis (gen. ^uyJS-ot), a» exih, or hmMed 
' jiertoa .- those,' too, in -qi (gon. -vm), as 4, 4 ipr4f 
(gen. -qrsrX irklfe/ those, moreover, -in -as (^. 
-aiTsi). as a, 4 kyob (gen. arpSrar), Kxlnsam.- and 
tliOM in -If (gen. -iBefX os 4, 4 finoAKif (^. s^- 
sritsr), leitkoKt afmigthi 4 riipif (sa yt, fan^ 
gen. rirpS^f. urn's aattre eomOrg; finally, tboso 
In -Of (feen. OotX os ^ 4 pAiAiIt (gen. p^ASBbsX 
reeenitg come. 

*' Tocabulabt. 

'AScA^, -4f, 4, a sister. 'Av^pfai 4i want of 
*ASfA^f,-ai^4,abrothcr. means, desUtetion, 

'Atu, Srasn. finp [fi. need. . 

giving tho foteo of to . ' rfAwr, -tmis, 4, laegliter. 
prther (& from Siut. to- I stir np,aronse, 

geikery]. nil together, awakdn. 
so of coinbination. *£Airct, tKoitet, 4, hlg)& 
*InslCiUlcfAavl■4lB^s4p«•n,J;pnen,4nm<,ana;*|uISp|. 


BnA4n. 11 'K ^lAia Bi4 i/ioihrim ylyrmu. 13. 
OTpof tytfpu yikmu. 18. *Ep pnerl fisp^ reTt eo^s 
TfTPrrai. 14. Of es^sl mAdfesst t4p mii4rera. 15. 


Tmnsbile into Gieek :— 

1 Blz^ sing. 2. Eavour is begotten by fnvoar, 
strife by strife. 8. By (dat.) wisdom (there) is 
awakened in men's i^ds a wonderful love of 
good things. 4. I am deliglited with the song of 
birds. 6. The songs of birds delight the shqiheid. 
G. We delight in (dnt.) Urds. 7. Men follow kings. 
8. Men obey tho king. 


XEV TO EXERCISES. 

Be. Fams ImianniUc deeds O IpUhuI piulli. S. 

Obey tlie mnds of thy teeriirr. 3. Tlinii lianiia.t exeellmt 
thlnp nom tbo cxeenent. A A UntbOil ftieiul intlakee of 
lyoBri BDod ead (ymii) tad flilqge (AntuiieeA & Tlie eiide can- 
Ibrneii. a Uenwonihfpthofgedf. 7. Itanger sttendv memr 
imihB. a Good Iblnge are mivl with bod. a The luil 
lam ie hostfle to Oit enmity kIiIi) e<«ls ond men. IOl llm 
rrialeeineood(Di(nnrt1ifnj»|. 11 . OGfld,Bianten«1 Sntnne 
OuppiBeipi) to our Meislv. IS. O finve, bear tlie wine to Uio 
youBE non. 13. Wine doe* net dlsal]nte^ bat bcseti esca. 
lA OIotyfUlanadlBeDltoehlanaicat 






ceihmriiig' tint Is mixed Tilth thoiclilte hefora tt Is 
nseil, or else the white is hiid on the pietOFe in its 
pme state, and then, Trhan diy, a very light glaia 
or wash is> passed orec it, composed of Indian 
ydhnr and yellow oehie, or either of these alone, 
aoeoiding to the tone of thesomianding ports near 
which It is laid. If n sepia diKwlng is made npon 
tt gny paper, the Trfaite may be nsed alone. These 
remarhs infer more espeeiallr to the brightest and 
most pramlnent lights ; thenforo ttb Tiish it to be 
nndaiBtood that we do not intend heretoinelade the 
Inaad BgfaK those parts which reosiTe the general 
rays of the son or any other Inmlnny, bat only 
those brillinnt or spatUing efltibts which emanate 
Tirlth greater force, from the projecting parts of 
polished sorfaccs, each u metal and glass; 'we 
may also Inclodo tho lefleobion of light upon -water 
and the masses of light olaada. To nee Oiinese , 
white prcperly, and to prerent a lint and heaTy 
appearance, it most be Jadicsoady dispose for if , 
too Hberally spread aboat the piotore, t)ie lesnlt 
TciU 1^ a eeties of spots which destroy breadth and 
repose. Again, when any^portloa of the' broad 
lights hare beoome dirty tfanqig^ hoonent Trashing, 
114 ■ 


ont TFlth white, and the colonn glazed or Trashed 
over it. 

We reownmend onr p^pifs to try tlie method of ' 
robbing ont the lights flzst upon a sepia draTrlng; 
(here ttUI be no dlfflonlly afterTvards in applying 
the same prooess to a ooloaied one. 171160, TriCb 
rega^ to ooloais, the other method— that is, the 
ose of white os a body coioor — is employed, dio 
prevlons remarks Ttill sufficiently ezplnin aU that is 
neceasary for the nao of it. 

■ First, the aepln diatring (Fig. 6). Dmw tho 
oatline first upon white paper, and determine the 
extant of -the ptotnre by mling lines for a bonndeiy. 
Then Trlth a middle tint of sepia oover the -whole 
within the honndary lines, oommenoing at the top^ 
the pictaTB being placed in an inclined poaition 
the ontline must not be heavily drawn, it ahoald be 
fointly bat sofooiently seen thiongh the sepia ; the 
drawing most be very oorreot. os the Trash of sepia 
Tdtt set the pemdl nmrfca ao that it Trill be dlffioult 
to erase them for altemtlons. Commenea the 
oitangement of the foragnmnd Trlfh the same 
oolonr Trlth whfoh the paper ttos corered— that is, 
make oat the gxa^ slope of 'the bonk, Trith 



the same tint is to give a little more time and 
nttcntion to the arrangement; of particulars; as it 
is light, no very great injury can be done, and the 
forms and drawing gonenilly may be greatly im- 
proved ; it also provides n semi-tone for many of 
the details, wliioh may nfterwnrds be loft as the 
work progrcsse.s, by introducing the darker parts 
about them. Now make the colour a little darker, 
and put in the broad masses of shadow, viz., tliose- 
about the semi-lights which were loft with the last 
tint, to give them relief. Make 'the first tint a 
little lighter, and paint in the distance ; at the 
same time break it about on the road and on some 
of the ligiitost parts of tlio u-ater, leaving the light 
side of tho post and its rclleotlon. Increase the 
strength of the colour, and make out the darker 
p-artioular-s of the trees at c, also the broad masses 
of tho largo tree, and give a few additional touches 
to tho bank and surface of tho water. Care must 
be observed that all the lighter forms, not necessary 
to be rubbed, are left, and the pupil must be par- 
ticularly carefal to preserve the character of tho 
drawing, by which wo mean a close and studied 
nttcntion to form throughout, such ns the project- 
ing branches of the tree at <i, portions of the fore- 
ground, and similar places Upon whioli light falls. 
IVo will no\y rub out the lights in the sky and on 
tho w.uter; use a well-pointed brush, perfectly 
clean, and not too wet ; commence with the water 
by drawing it horizontally over those parts wliich 
arc to have the greatest brilliancy (do a small 
portion at a time) ; alter waiting a moment or two, 
lo allow the wot to sink a little into the coloured 
ground, press it with the blotting paper, and mb 
the parts wetted with a piece of india-rabber or stale 


the process of painting the same subject in colour.^. 
In luidcrtaking this we acknowledge the difficulty 
we have to contend with, in stating the exact 
gradations and strengtli of tho tints. However 
minute we may be in our explanation, tboro will 
still be mnoli that must bo left to tho judgment of 
tho pupil. His first attempts will probably in many 
respects be exaggemted— that is; ho may thrmiglt 
bis inexperience begin the picture with too power- 
ful tints — some may bo too hot, some too cold ; but 
there will bo no cause for discouragement if ho 
should make such mistakes, so long ns lie recog- 
nises them and sees the side upon which be has 
erred — ^in short, he must expect to fail; hut there 
is this encouragement accompanying failures, that, 
when they arc understood they will gradually 
become loss frequent; it is those mho cannet 
pereeive their faults nho never 'improve. As wo 
can only give principles oven whilst e.vpounding 
the minutest details, wo depend upon our pupil's 
jjcrsevering practice of tliose principles which 
must eventually produce results terminating in 
success. Should he, for Instance, conimonoe by 
making bis sky too blue, bo can sponge It out (it 
must be done u-ithont much nibbing, or bo will 
destroy the surface of bis papcr),,nnd try again ; 
probably the colour left after tho sponging will bo 
sufficiently near tlio mark : Hic same observation 
may be made and applied where there is any otiicr 
similar mistake in the picture. IVo advise him 
then, at, first, to begin liglitly, as tho jsame parts 
can easily be gone over again with another carofnt 
wasli ; not to bo in a burry, and especially attend 
to tho drawing. Thus, after a few repeated trials, 
he will soon begin to see his way, and discover 























278 ' THE XEW POPULAB EDUCAT015. 


then two brushes, one for each tint, proceed ' 
09 follows : — Point in with No. 2 the lower depths, 
of the trees tliat ore more remote from the 
I light, as at e. and with No. 1 paint in the outer 
branches nearer the light ; these two tints being 
laid side by side whilst wet, as described, will liar- 
, monise well, and produce an atmospheric effect 
amongst the branches. The bright lights on the 
gi'Dund, nnd.on the most prominent branches, may ^ 
receive a little gamboge at At the' lower parts 
■ of -the middle distance, where the town is’ seen, 
above the trees at o, the same atmospheric' effect 
maybe preserved with a tint of cobalt and a little 
lalcc. The sliadows and darker parts of the' 

' houses may be made out with this last tint, when 
the foregronnd and trees are somewhat advanced, 
but not finished ; the dark parts and details of the 
castle may bo made out with the grey of the clouds, 

, the light .sides with a little yellow ochro, and ure 
might add, but it must bo doge judiciously, a very 
small portion of raw umber; too mneb of this 
latter colour would probably dirty the tints, but 
when moderately used, the yellow ochre, will be a 
little subdued. Paint the red bricks' of the houses 
with a tint of Indian red, Observing the gradationSj’ 
of tone, some stronger than others. Tills colour 
works well with the cobalt and lake of 'the shadows. 
The hills and the distance must be carefully picked 
, out with cobalt and lake. Amongst the shadows 
of this part of the picture, a grey composed of 
terre-verte and a very little lake will be useful ; ■ 
even yelloiv ocjirc, sparingly employed as a glazing 
colour over some of thebrighterUghts.wiUgivejvalue 
by contrast with the pearly greys and blue tones. 

' Betnrn to the trees and foieground, and break 
over the masses with brown pink and terre-verte, 
dipping the brush into a little gamboge for the 
' brighter' parts ; this will flatten them a little, but 
they can afterwards be relieved and the details 
assisted with touches of brown pink and indigo ; - 
all the previous greyer tones painted with the 
indigo tint will still keep their places, if the terre- 
verte and brown-pink tint is not too freely s;^ead 
• over them. ’ ' 

The above instructions may be observed for the 
general treatment of the subject, but onr pupils, 
must bear in mind that there are many minor and 
additional particulars which relate to accidental ■ 
effects tliat could scarcely he introduced here. As 
we have before remarked, close and continual ob- 
servation on their iiart will make them acquainted 
with many facts relating to colours and tints. A 
great dp.vl of what we have written can hardly be 
consideied as' more than a foundation for an art 
which must eventually be perfected by unwearied 
application and perseverance. 


■ ' 'aLGEBPvA.— XL . 

■ lCo»(tiiM«r/roi) 13 ). 21».) 

' EVOLUTIOX.' 

213. The process of rcsuMng quantincs lulo 
equal factors is called ci-olutien. 

In subtraetion, a quantity is resolved into ml! 

In<fit:2«20».aquai.dty is resoii-ed into tivo factnrs. 

In eeahition, a quantity is resolved into equal 

MeolKiian is- she opposite of im-olution. The 
latter is finding a power of a quantity, Jiy multiply- 
ing' 'it into.itscii. The former is finding a root, by 
resoh-ing a quantity into equal faotoi’s. A quantity 
is resolved' inco any jiuinber of equal factors by 
dividing its ■mdea into as many equal pa^s. ' 

■ 214..,l?roiii the foregoing principles we .deduce, 
the following' 

eENEBAb EELS 'fob BVOLETIOK. 

Vixide the index of the qieanfity by the number 
expressing the root to befoxml. , Or, ' 

• Plaee' the rfldieal 'sign ■betonging to 'tJic reqrnred 
root over-tlio given quantity . ' , 

If the quantities have .coefloibnts, the root if 
these must- be extracted and placed b^ore the 
radical sign or quantity. ' Tbiasi . 

To find the square root of (f*, divide the 'index 
i by '2; i,e., diz=di‘. So the cube. root of df is 
di=d‘. . 

■dbs.— From tlie manner of performing, e^lutioii 
it is evident’ that the plan of denoting routs by 
/Vacfiaiiaf ’ indices is -derived from .the mode of 
expre^ng powers by integral indices. ' . 

. ' 'Exasiples. ■ ■ 

Bequiredthe cube root of a®. Ans.*./o®=af=a“. 

Eequlred the cube root of a or An^. a*, or ® a'^c- 

For ei X ai X ai, or ’Va x “Va x’,“A^a='a.’ ■ 

216. 'The rule in the preceding article may be i 
applied to every case in 'ecoluiimi. But when the 
, quantity whose root is to be found is o'omposed 
of several factors, there will frequently be an 
adi'antage in taking' the root of each of the factors 
.separately. 

This is done upon the principle that tlie root of 
thepifedwct of sceeraX factors is equal to theprodnet 
<f their roots. ' ' '' . 

Thus =./ax ^/b; for each member of tli'd 
equation,' if raised to an}' power, will give the same' 

■When, therefore, a quantity .consists of several 
factors, we may either extracts. the roof of the' 
'whole together, or we may .find the ro.ot of "the ' 
factors separately, and then multiply them into' 
each btlier, . ■ 









ALGEBRA. 


SSS. Ca«: V.— To inlro'Jiico n eaefieiari of a 
ladical ounniitT nn'lcx tlic la'lionl »l£n. 

JhU: tla oH^eient fo e jmrer tie tame iiem^ 
eetie rm'Irvf jirnt, tint jhtte-lt at a faster under 
tie radiettt t-jn. 

EXA3IVUS.' 

Tliop. « "v^* = •x/^. For a = S-^a", or a» ; 
anil X 

Rcclarc a{r — so the form of a mdieoL 
a(j-- S}’ = Vb*(a:- &}=C<Ar-a«)a. 
EioscfSB 49. 

1 . B«da>ii! ''u to Iti ilmplot fonn. 

S. Ki'diKO>«'tilhV. 

3. 

4. 

5. ]IiiIaeeC>i-a«^. 

& 1 Miik(U^. 

7. ncJucc ^/o aig 

S. n-dnertt'aJ + vio^ 

n. 

W. HMorM^(. 5 ^)* 

11 . ntivBcSi/t. 

12 . r..nllB> ««»v. _ •. 

1& ItediKe S,^t<i a tlnide ivllrai fiwm. 

14 . lt«h» u>i toaflupltiiadlcBl non. 

U. Snliicc S' and to oUien with the eamioon index 4 . 

10 . RcdM aland a’ to olUcn wHh tba eomaum iailax f. 

IT. IMore ..'OS to Ita rimpleW Cnm. 

UL Bcduei ^lS 43 tnltaallnplL'•ti)l^lL 
la Itolnee to afiuidat Sma. 
as. Bednoc TVaO to Ita (dmideat Amu. 

SI. BadiiGe 0 4.Wt«i tto riaiidtot Ihnn. 

SSL Bcdnce Vli^ to lu almplat ttonii. 

. SI. Bcdoen Vlili-^i>totbalinidertlbim. 

JIDDITKCT OF RAOKUL QUAmHEB. 
ttL It iniij he proper to leBudr that the rales 
for addtHon, sahtmotion, laolUpllaalioii, and division 
'of ntdiaal gnaalHiaivpeaAva. the kmm jnlnatj^, 
and an expressed in nearly the some LmgaageL as 
those for additioiifl sulilnicLlou, msdtiplicationi and 
divirion of psirert. So also the ndes for involution 
and evoInUon of mdioala an tlmilar to those fat 
involotion and evolotion of poweis. Hence, if the 
leaner has iniide himseilf thoroughly aoqnainted 
vrith tho prinoiplca and operations relating to 
ponors, be has sabstontindy n^nired those per- 
taining to radical qnantlties,''and vrUl find no diffl- 
cnlty in imdcrstandlng aid applying them. 

Wlien radical qnantitin have the mima radleal 
fart, and nn nnder tho lasie mUaoI tiyii or index, 
thoy are lUie qnantiKes._ Honoe thdr.raMaiial partt 
Qeea^HaOtwBj'be added in tin same manner os 


rational quantities, and the snm prefixed to the 
radical port. 

Thns, iy/i + Zx/t = Sxl^. 

If the radical pnita ore originally dificrent, they 
may sometimes be mndo nllka I 7 the rain for 
redaction of radical quantities. 

SXAVFLB.— Add x/8 to ^/fiO. 

Here the radical parts on not the same; hut 
by ndnotion, and v^60=6v^2; 

and 2^/2 + 6 v/S=: 7^/3. Ant. 


a. Ail-ts>fh-lttoa<^»=)r. 

-a,'atoS«'ii. C. Afid ,'^tn Jtk 

X Add4(rTt)'toa;r + t)'. " “ 


1 . Add*«A>st»S*«'a!t. 


4. Adil 7M> to SM-. 


0 Add .-llato) 




225. If tho miUcnl parts, after redaction, an 
deferent, or lui\o dffereat exjtoneate, then the 
qnantitlea, being aallie, can be added only by 
xrriting them one after tho other with their signs. 


ExAiin-cs. 

Tho snm of S^''& and 2^>'a, is Hx-’i + Sy/a. 

It is manifest that three times the root of 5, 
and twice the root of a, are neither live times 
tho root of i, nor flvo times the root of a. 
unless b and a arc equal. 

Tho snm of ^x/a and V/e, << -^»+*x/a. 

The tfHore root of a, and the cube mot of a, 
nn neitlier twice the sqnara root, nor twice 
tho onhe root of a. 

226. FTom the preceding jaindi^eB we deduce 
tho following — 


If the radical parts ora tie tame, add tieir et- 
^Peletdt, and la tie tarn annex tie eeiamoH radteal 
fartt. 

if tie radleale are nnliie foantitlee, tieg matt be 
added fijr ttrlOng them ene after aiuther, niUaxt 
aitertnf tiefr tifnt. 

SxAAlPiLm— Add x/S8 to x/bB. 

V^88 = v^(4 X 7) = 2v/7. 

VeB=./(0 X 7>=3vA. 

Bam=Bx/7 


1 . Add^toV48L 
& Add 5fTltoVl!X 
X Add,fU0to«'40X 
4 . Add8*«^40tO*ii/13X 

X Add4*VMtoB*.ns. 


7. Add dM. 

X .ViU VtoG to ^ISM. 
X Add xdS^t to dau^. 
10. AddSsVaAtodssVSeu 


BUBtRAOnOir OF RADiatl, QDAinmES. 

837. ItUJ^B^—Sitbtraatlea^rediealtiefeffarmed 
in tie tame manner at addUlen. except fiat tie 
dpnt if Mo tuitraiend nuat be eiaxffed at iu ani- 
traetlen efefkar gnantitler. 



THE KE^T FOFCLAE EDUCA.TOB. 


EXA.3CFLI:.— !E>oiii Inko 

V81«= V(37 X 3*)=S Vs*-. 
»*'24e=.*v'(8 xdx)= a»y/ax . 

Hifferenoo = --i/Sx. 


1 . Ann V 5 » t« 1 » aJSi: «■ 

S.nomuitiika-'n^. 9. Vnrnt^taJu Jlf. 

*. rtanaCr+,^t.tel«.+.^. >{; 

-■■ - VLStain'ifSSSmtilu^/SScS. 


Sb to be icpented ns n fnctortoptodaeotboieqnired 


Example.— T hus o» x epB^o™ x «>»»=o » 
23S. Anj qnnntlHes nmj* bo tednocd to tlic Ic 
of mdieals, rnirl nufy then bo sobjccted to the «i 


I, non - a* take 


multiplication op BALICAL QUAKTlTlEa.- 
228. Badloal qimiitltles may be mnltipUed, like 
other quantities, by wiiting the fiieton one after 
ih or aitbont the dgn of mnltipli- 


Thns the product of V« into a/i, is a/o x i/A 

The prodnet of into p<, H 

229. Bnt it is often expedient to bring thofneton 
nnder the same nidicnl rign. .This may be done, if 
they are first rednced to a eomnum indK ' 

Smee, quMlUtei wider the tame radteal tiff* er 
iadex way he tegeiier liie retioMl 

ffuataUUt, ike prodnet Ui*g ftaeed nader fls «■»- 
me* radleal tiff* er index.* 

Example.— H idtlx^y ^o/a-lnto ’•✓y, that is, 
intoyi. 

nie qnantitlss lednoed to the same index, axe 
(«>)}, and (ff^, and their piodnot is 
nx'v'i'y*. Ant. 

sr tile prodnot of radical qnantitles 
vtitmal. 

ExAiiPLE^Thns the pradnctol V! into </18= 
o/3G=0. Am 

23a Jlaete Me mbw UOer er ffpoaOts moff he 
nuOtfjdSed if addinff their fraetienal ixpenentt. 

N.B.— The expenentt, like all other fncrions, 
most be tednoed to a oominon denominator before 
'they oan be united in one term. 

EXA3trLE.^Thns ai X 

231. The aalnes of the roots ore not idtoFed by 
tednidiig their indices to a common denomliiatoi. 
Therefore the first factor at = a3 1 
Andthesecond ' (d = «iJ 
Bata} = atxatx^; andaf = atxai 
The prodnot therefore la ot-x at x od liot xot 
.=at. 

KJB.— In all instances of tUs nature, the common 
denqmiiuitor of the indices denotes a certain 'root; 
andthesnm of the numerators shone bow often this' 


Thus y® X yi=y>+i=yir; and x X a!"^** ' 

X.B. — The prodnet will become reUeaal wlien- 
erer the numerator of the index can bo' exactly 
divided ly the deneminater. 

ExAipLE.— Thnsot xol X a^ = a'tssa^. ■ 

, 2S8w 'When radical qimntfties which are reduced 
lo the same index have rational cocfScichts, the 
rattanal parts may bo mulUpUed together, and thdr 
product prefixed to the prodnet of the radical porta 
. ExAltPLB^llnlti^y a-/b Into'ev'd. . 

The prodnot of the raUonal ports is ar. 

The prodnet of the radical pi^ is yfbd. 

And the whole prodnet =iae'‘i/M. Am. 

Bnt in oases of this nature we may save .the 
tfm mW ft nif ***<^**^. "^ PlUl ti ply* 

ing.' 

Example.— T fins oad into M* =: oalMl. .Amt. 

. Exebcibb BS. • ' 

L Mul tWr v’.a » into 11 latoy^. 

1 MidUj^'^driatoVAlt lA Mifltllilys-^*? ' 

A VnUijlyatlntoi^. ■ lA Multiply ■?* Into s"*; . 
A UuIlJpIr Ih+^laton'l- lA MuItlifly«*fBt»>«*. 

lA Multiply fii-t-t}! into (■+ 

. 1 . 1^. ■' 

A Mni^OlH-t)llDto(s+ n MulSlya,Vliito i^. 

Vp. ZL Mniuyiynvvlntnt;^ 

la MuItlriy<a.-iyinto^7 & MidOjilyAz'ilnto lv~i., 
SS. Muttiiily a <,T Into p 

U. Multiply lA Into s^. ' SA Multiply into >i/aV 

28A If the ratiomil'qnanrities, instead of hAng , 
tffffielekle to the riidlcel qnimtitles, are connieoted 
with them by the signs + and — , each term in tlie 




ELOCCTIOK. 


i:c.vniULl. CrXE rOB xrLTIFLXIBG SADICAU. 
/.WiV-r V Ar name w/ an maltt^lei aMtng 

iHcir eseponMit. 

jrftic gwailtii’* bare tie mme railteat tign er 
’uultiplp fieia tegetier m gm mvtti^g' 
i-itiuiwi gtamlHiei. place tie predaet miiter tie 
f»aimaa raHirot »ign, and te tilepr^e tie jiredurt 
t/ tieir nrflelcrft. 

tf tic reiTieer* are eempmiad gvantitiee, eatA 
term in tie maltipUer mast he mvUijdied into eaei 
tern <f Hr uniHIpHraivt ig srritiug the terms ene 
irftrr aamier, either miti er mttieat He sign gf 
Mullijilivaflen iettreen them. 

EXEOCtSB oi. 
ri8»/ii«! «H n»t'i;. 9. 3(«I^ 

-,A> 10. 

into J 9 

lii'lnln^r'. U, llnUfpIjiv^Va* into ‘V 

3<t«lr Into S*v' 

'-jflnfo «*• 5lrttlpIr«-^»-hrtoAln 

l-^lKloa+J 


n. easti-h+tflhfi 

n-asfi. 


i-i'gg' 

f. Msliililrc 
4. sidt^ir 


1***^ i 

a. AwioiSinin 

4. tiondis. 
i. |i owl *. 

r. a,4,aii<fitaiid’^4-t-r) 

&L^S,anitM. 

Ol nun, Cl ; cidi boj’. 


11. U P Mf sulnuui, rad K 

1!. %4!'i!^0. 

IS. «atf 91 

H. nmlB>i43, Olid 1cn=U. 

18. Bna^.ISsoIIom; cMor, 

19. AliaiBdjS^n. 

SO. A. £»T Sp^C40;oiida 

!(3W;*o4flrtRl,*S!!iL' 


wn witli tlie 'olnaia, 
■dOoaalintK. 

S3. £SU£*l,iSSit^hva&ti, 
»*■ 

» ^iifiiini»lSr:g,-y>L 

of iromfii « 

■ 

40. 08 ntnicir: lOO eoTolqr; 

4& A%^BlKuOO,aildO 

49L UlttollO. 

44. ^ oodles. 

Id ^ indur, l^O LVr 



S5. Mniid8. 

SOL In 8 lionn, SS 

sr. 

SS. ISdajai. 

SOl 80 Jhiub^or ijo. ond 41 

SbL lSiiaMiio;IK.t«h. 

31. SS emnno, and 8 ImU.' 


4T. 81! inlnntcis ■>■■1 SS min. 
48. lOiioniido. 

49.18^.10tiIniiSOiidS: 


BLOOXXTION.— IV. 

[nanamtjtmsp. HI] 

AVALTBIB OP TUB VOICB. 
tp sr« obBorve attcnth-ely tbo voise of n good 
render or i^iieakor, wo efanll find life style of ntter* 
once mniked by tbo fUbnring trnits. Hie voioo 
ploasoe the oar by its vary eoand. It is wholly 
ftee ftom olleotod enarity; yot, while perfectly 
natiml, it is nrand, emootb, and sgieenUe. It is 
equally ftee from the fnnlts of feeUeiiesB out of 
undue loudnen. It is perfectly dlstinot in the 
oxcoution of every sound in every word. It is free 
fnm oiron of »;{^Ugeiit usqgo and corrupted stylo 
in pron nnni nt ii o n . It avoids e mensured rfaytlimiool 


,tho, other. It renders expression 

clesr by an attoDtlvo observance of nppropiinto 
pauses, and gives weight and eilhct to sentiment 

rara. ... bjT Inipranlvo rfluwntlonn of toIoo. It 

t0> '**’,;|{^***' end ISO lb. sheds light on the manning of sentences by the 
omiilutio force which it gives to significant and 
expressive words. It avoids the ** school ' tone of 


.,118 desks, sad 10( ftsse. 

. Xsn, osheeri: wmian OR 
bran ; sad sblld, US 
, houis.. 


[t gmrlES the cbainoter of every emotion 
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BOTANY.— XIX. 

[CoHdnKC-l/raitti). 2JS.J 
GAMOrET^\LA: (fOHlinnnf). 

The cohort Zam laics have cxstipnlate leaves ; iMm- 
tamorous and asually monosyinmctrio ilowcni -wilii 
riiigcnt hilnbintc corolla ; epiiX!t.alons, (lidj'nnmoiis 
stamens, the posterior one being abortive or sup- 
pressed ; and two carpels, generally resulting in :v 


Fig. SS.-Tiii. OiieATCn Flasuis (IVau/niKi mejn,}. 

A, Young plant, n, Kluwor anil bract, c, FtmiT in M.-cti<m. 
i>. Fruit Immtnig. 

tjnadrilocular repraa, each loculus being one-sccilcd. 
The typical fornuila is i(5).[(i;).ltl.](2). The 
cohort includes the large order Zahiatir, the I<t- 
Jeauccia, and tlic somowlint anoinalons Plantn- 
ginacerc. The Lahiahr, the fifth largest order 
among Dicotyledons, coinpiising, ns they do, nearly 
3,000 species, under HO genera, are mostly aromatic 
herbs with square stems, opposite and decussate 
leaves and flowers in veili(3ll.a.sters. Tlie calyx is 
persistent and has its o<ld lobe po.sterior ; the two 
posterior petals generally form a lielraet-lifcc 
(galcatc') hood, and the three antoiior ones a lip or 
landing-place for insects (labelhim'), all five being 
united in a lube below. In the stamens the con- 
nective is usually well developed, especlallv in 
Shlaia, in which genus two stamens nrcnboitcd and 


the two remaining have short stout filaments on 
cither side of the entrance to the corolla-tube, on 
which the long connectives can bo turned, as on a 
b:ill-and-Bockct joint, oartying two, often united, 
biirren anther-loculi, one on each of the short lower 
arms of the lovers and the .two iwlliniforous ones 
on the long upper arms. This is an arrangement 
for crass-pollhuiUon by insects. The head of a bee, 
seeking with its proboscis for honey secreted at 
the iKisc of the corolla-tube, rotates the connectives 
until the fertile mither-locnli strike the pollen on to 
its back, and then; tlie flower being ijrotandrons, 
on the beo’s visit itig a more mature blassom, the 
diverging stigiiintio lobes, occupying the stlmo 
position as the anthcr-loculi when rotsvted, sweep 
off the pollen. The gynicocum closely resembles 
tluit of Jlaraghiai'Ctr, the style, as in that order, 
being gynobasio and’ biCnrcnting tit the stigma. 
There is little or no poVis])crm. Zahtatre are iuo.stly 
natives of temperate climates, and, tliough uiiiny of 
them, sucli as flalHa, are grown for tlieir bright 
flowers, tlie iilaiil.s of the orduus derive most of 
their imiwrtanoe from tlieir essential oils and -the 
stetiioptoncs or camiiliors dissolved in tliem. Jfint 
(^Jfeitiha rirulh'), wigo (Salria njUcinaJis), and 
I hyme (^Thgmtts rulgarif) arc well-known pot-herbs ; 
lavender (Zavanihila rent), rosomnry (Jlosiiiarimis 
ojKeinalis), and ixttclionH (JPogosfcmoH I^tclwuU') 
are itcrfnmcs ; and mentliol, obtained from several 
varieties of mint and nsed in ncuralgm, is tlie most 
important of the campliors. {See Fig. G3, 0 — I, I'ol. 
f V., p. 2.89.) 

The Vcrbenacea ,uro a hirgoordet', phielly tropical, 
diifering from Zabinttc mainly in having a icnuinnl 
style, and including, besides the wild vcn’iiin ( 1 hr 
hena aJHcinalis) mid tlie gaiilen verbena of Soutli 
Amcric.a( V. .‘ItfWcf iff), the white mangms cs (Jrifie;i- 
ffiff) of lirazilinn coasts, and tlie' vahialilo timlier 
tree the teak {7'ertena gmidis) of the East Indic.s. 

. The Planlaglnaccrr, the plantains, are a siuiill 
group of herbs witb Tosnlaio radical leaves and 
spicatc scapes of small flowers, which are in some 
cases monoccionsandnvenppnrcntly wind-pollinated. 
The flowers are totramcrous. the fifth pastcrior sepal 
and stamen licing siippmssed and tlic two jxisterior 
petals cohering, ns in Tcrmiica. The ]ilacoiitation 
is Iias.al or free-central. Tlie 'nearest nflinitics of tlie 
order .are not clear. Tlie spikes of unripe capsules 
of Plantago major arc sold ns food for cage-birds 
(Fig. 85). 

IXCOJIPI.FT.E. 

• In manyresjieots the lowest sub-class of Dicotyle- 
dons are the Incompleta'. They are often, but less 
appropriately, called Manociilamyrlcat or Apeiatic, 
as having generally only one pcriantb-whorl, which 
is sepaloid ; but as this is sometimes absent, they 
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the seed, which is albuminous, germinates, jits 
radicle ponotr,utes the cortex and becomes natnrally 
grafted into the sap-wood of Uioliost-plant (Fig.86). 

Tile small cohort Aaaralcs inclndes the .omers 
Jlaifflesineere and Aristohcliiacae. The ittifflexiaeea; 
arc parasites, without cliloropliyll and with few or 
. no foliage-leaves, which attach themselves to roots, 
mainly in the tropics. JlaJ/lesia ArnoWi consists 
of a sub-scs.silo, flower, nearly throe feet in diameter 
and weighing fourteen pounds, sprinpng "directly 
from the roots of Cims august if alia, a vine in 
Slalayan forest .s. Its x^eriantli consists of five 
leavc.s, so resembling raw or i>utrescent meat in 
colour and smell as even tobp fly-blown, and having 
a ligular coronet. The AnsfatucAiacea! are mostly 
climbing shinbs, most numerous in tropical 
America. Somesxu'cics of -flrfs/a/rnfAm hare large 
' cordate leaves, a monosyinmetric, helmct-sluiped 
throe-lent ed pcritntlh, soinetiwcs luridly spotted 



.and fetid, and Large enough to be nsed as caps by 
Indian boys in Brazilian forests. The six stamens 
adhere to the style, and the ovary is six-cliambcrcd. 


' Several species are, in various ''countries, reputed 
antidotes for snake-bite (alemj>}iarviiis). 

The more important cohort Qncmales consists of 
trees with diclinous flotvers, the staminatc ones at 

- least being in catkins, the perianth green and in- 
conspicuous, the fruit one-sceded, and the seed 
exalbuminons. Comprising the three orders Jug- 
landaeca-, Oonjlaeat, and Ciijuili/cne, this cohort 
contains the most, in!porta.nt broad-leaved and 
hanl-woodcd trees of temperate olimatcs7 The 
. Juglandaear, including the walnuts (J^igians) and 
hickories (CtpyaJ, have sc.atlered, pinnate, exstipn- 
late leaves;, luonccoioiis flowers; ovary of two 
carpels containing one erect ntroiious ovule, giving 
rise to a driixxiccoiis fruit with fleshy dehiscent 
cpicafpaud stony two-vnlvedcndocarp(thc “shell'') 
and a seed with largo siaaous, oily cotyledons. In 
both genera the timber and edible seeds are vnlimblc. 
-The whole fruit, of the walnut is iiicklod when 
young. The Carylacetc have disUohous, siin]ile, 
Xiinnafely-Tomod leaves with deciduous stiimlos ; 

- momccions flowers in distinct catkins, with little ' 
or no xicrianlh, but a leafy onpulo, formed’ of ■' 
colicrcnt bracicolcs, TOtinil the nut; stamens with _ 
bifurcating filaments ; and .an ovary with two 
loculi, one of which is sterile, whilst flic oilier 
contains two iinatroxioiis oMilcs. The chief gonora , 
are Grfyhis, the liazcl, and Carjtinvt, the hom- 
hctim.' Tlio Cajndi/cnr, for wliich pcrliaps tho 
manic Quervinete would bo less nmbigiious, iiioluflo 
the oaks (Qiiereiisy, bcoclics (JH/gits), and cliostniits 
(Casiauca). 'They dilTcr from the Corglacne in 
Imviiig a small xiurianth of five or six leaves, un- 
forked stamens, and a trilooulnr owiry with two 
niintroix>n.s ovii]c.s in eacli chamher. . Tlic cork aak 
of Southern Europe ( Qtiercus Sitler) forms a thick ■ 
Xicridcim, mid, like many otlior .species, is ororgroen. 
Tlie leaves of nil oaks aio pontasticlioiis. The cat- 
kins bc.ar scattered flowers witli five or more 
stamens in the male ones nnd the x>irtiUnlc-Dnes 
surrounded by the iuibricatc' le.avc3 of tlic cupulc. 
This " .acorn-cup "in Q. AKgi hj>s is Large, and is used 
in dyeing under the name valoiiia. .The bark of 
our British Q. Jiubiir nnd oilier species is rich in ' 
tannin, ns aio also the galls iiroduced by the punc- 
ture of certain insect.s. “ (Lak-ax^xilas ” .are merely 

a kind of gall. In Pagus, the beech, tho bark is 
smooth; the leaves are di.stichous; tlie winter-biids, 
long nnd pointed; the staminatc catkins, dense ; and 
the xustillatc flowcis, in pairs, enclosed in a bristly 
cupulc which splits into four valves liberating tlie 
tbrec-cornored fruits (Fig. 87). Beeches .arc re- 
markable for their \yide geographical distribution, 
occurring not only througliout tho north temperate 
region, but also in tlio Andes, Fuogia, Tasmania, 
and New Zealand. Castmm, the chestnut,- has 
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7.1(1 i;y of thorn hr.vo Miinvy orowRoil iiiilnru.:- 

Tho Ltinrnccv.n luiiiiilylmjMriilonld-ofciui^jnicn 
(iriiin-.ilio trees iinil i-liiiitR., luwi- ofti'n jtolyKinnons 
llotviii.s with sovoiiil vvln»ils«r stiinioiis whiuli liavp 
0 rcuKirk.tliU' o]ii'roii1:ilo ileliiHCfiicc tiy two or four 
viilvi'.... /.pui-iii iiflhiiif, the Ixiy, :■ unlive of 
fioHtliorn Eiiioi'c, iimst not. lie eoiifiiHufl with 
Av>;r(i/vro.wM, tliD tree eummoiily enllnl .n 
Initiil in ihi.'lnnrl, wliicli I)i>lon<;s to tlic Jiusarrtf. 
Cnt' yeniK I'nsxi/t/iii, Ihftloihli'r-lntirKls eoiisists of 
twilling' lonlli-;". p.niasitc' nwiiiWin}r fmeuln in 
lidliii. (timKiiiuni nnil rns-isi am the Icirks of 
specii'^ Ilf ('iiiiniiiiniitiiiii : eamiilior i< ili'lillisl 
fioiii Cirmjiliunt I'jlifhi'trttm : ami Xrctnnilra 
Jtoilhii i.s (lie i;reiMi-heart ot itrliielar.l. 

-l/i/W.t^'wcC'c, (he tiiiliii."' Iiilit'. me mn^tiy 
imtite' of the Malay Ari.'hi|''b"ii. es)iecially tlie 
Mehioeas. 'J'heh lle'liy twn-valiert ea)i>ale' eon- 
tain i.ne si'i'i], the niiliiie::. inte<le<i liy a lleAiy. 
searli t.hratieliiil'.' uril,l:nii«n ns •• in.iee " Ttie oily 
M'Cii Ini' a very iiniitinile nll'inin-a horn the in- 
(rrntvili of tile testa, oitiin: it the familiar mottled 
a|iiieai.iiiee in ero-s-se.-tiim 

’I'he J.'ii/>liorhiiili-<, an isiilateil cohort, iiiehide 
only the one l(H;.'e order i:iipkurhh!rf,f. tin. .'jiuice 
trilie. till' fonrtti l.ir_'est dieotyledonotis or.hr, com- 
jiil'iny liter .'iieeie-, in 2n.> 'A’lieta. They 

iia.e iiiiistlj an alnmilanl white iieihl l.tlev. often 
imieative or ]nisoaons. and comniniinr nthtwr. 
31any Afiicait (.jieen.- liave sj>itioiis eaelHs-lihe 
efeiii-. The i.-.ite- are ii'iially in-attered and 
.ktilHil.ite and the llowets dii-liiioii'. The fruit i- 
iii.iiidly a triloeiilar re-ina, delii-i'ini; into tlireo 
lioi-ei tioni a nidintent.iiy eariiophore. In tlie 
world.widep'enti' Ki’jihortnn, out of tlie 7<«t 'li-eies. 
of which ahoni a doren an; lirili'h, tlie tlowen, an- 
collfi-ted into moniecious inllona-ecnees eonsi«iiii;r 
of noeial niale and one female liower t ncln-ud in 
a cnjelike involueie or rmt'hii'H. lloiuid the. 
inarj;in .if Ihi' eyatlniiin are yellow er.-eeiit • 
^-liaped Kliittds. file tn.ile llotvei eoti'ist' of a 
]jedicel hearimr on., slniiiea, from whirh it is 
aejiaratcd by an nilictilalioii witli a iniiiiito l.r.iet 
tir a [v lianlli. Th.' fetiiah- llower consist.' of tin- 
triloeiilar Otari on a jii ndiiloiis pedicel. The very 
ciiuiinoii du;;'.' inercmy {Merevrialis) Ii:i> diieeinus 
f.u'eiiies. a three-leaved perianth. ei.,:ht to twoiily 
i-lain"ii'. and only two carpels. In this oeiius and 
in the liox ( //wri(<) the juice k not milky. Tlie 
tv.i.iil of the latter is inviduahlc foi eiienitiii!;. '|■||l■ 
seed- .if the African /’iciaiueiiiMWi'jiMyield ivaslor- 
oil ; and those of species of tlic linlian t'niton yield 
croton. oil, hath heiin; ]inri;,ititc. In .‘totitli Aiiieriivi 
.''iphfaiit and Ifemt yield camitclioiie. and the 
large lool ot the poisonous Jatrojtha Jfhiti/iof, the 


cassava, yield.s, when gratiuhitod, fho luire starch 
known as t.apioca. 

The. I mciiffffcr, or calkin-boarcrs, present iti their 
lc.adiiig eliamcteristiu a close rc'eniblancD to the 
cpigtaioiLs {Jurrmles, 'J'he coliort includes two 
eliicf orders, the Jiduhtme and the HaUcarca. The 
Jlflulamr arc trees or shriilM with scattered, 
simple, pimiateiy-veinod le.ave.s liaving c.'idueons 
stipules. Tito flowers arc immcccioiis, in distinct 
catkins, tlie male Itnting .a pcriiiiilli of niimilc 
scale- and four stamens nr two liif iircating ones, 
wiiilsi flic fenuile li:t\e no jieriantli, con.sistiiig only 
of a hitiieiilnr ovary willi one ovule in eacii loeiilu.'. 
in tlic fruit one iocidiis is aliorled. JMula, the 
liirchos. foresl-t ree< tif norl licrn temperate lal itudes, 
Iiave a iK-ihlerm marked liy large Ir.'iti'terse len- 
tieels and peeliiip olT in strips • a sugary sap ; pcii- 
didoiis eatkiiis; and three tno-winged samaras it) 
tlie axils of each of tin: deciduous tlirec-loiio'l 
catkin-scales. Jliiia, llie-ahlers, iiate llieir fciiude 
catkins erect, and tlie scalr's liecomc woody and re- 
nuiin. liken liiti" cone, on the tree after the fail of the 
fniits; and ilicse fruits are not winged. Dtvarfforms 
ol Isitli genera occur in tlic Arctic regions (h'ig. 

Till* <sif/ic«mc .are mainly a norlliern groiiji, 
grow iii'gi sp..-i:dly in damp ]ilaees, and are all tvood.t 
plants. Their luik contains the liittir aikaloid 
saliciiie. Tlie leaves are scaltercd, simple, ami 
stipiil.de, and the Ihitver.s are did cions-, In fftihr, 
till- tvillotvs, a genus rich in spetiL-s and liylirld.-, 
<'.ieli flower in tlie erect catkins, whether male oi 
femal*., is in the a-U ,sf a simple liriiel, the stamens 
In ill” fr.iiii Itvii l.i Ittelve in luuiiher; tvliilsi in tlie 
only otlier genus, A-’e/'a?".'. the poplars, tlic catkins 
dnnp, tin- hraeis luiie a cut marg’in, tlieio is a enp- 
sliapel isTiantli, and the -taineiis vary in niimher 
from four to ilnity in a flower. In liotli geiieiti 
till, fruit i< one-eliamheri'd tvitli two paiietal 
filaeentas Ik.'aiing nnineron.s seeds- eai-h riiriil.shed 
w illi :i Ion--' silky coma of liairs. The caikiti-liearin'.' 
slants i.| wiltow-sare j.opiilarlt- knowii in England 
aUitu Kast.-iti.le as •• (vilm." /rc.vn,-/ii, the 

.-I'pi-n, (Hies the eon -taut movenienl of it- leaves in 
the hrie/c to the teitie.-il flattening of tlieir long- 
slender si.dks. 

The l-ii-_'e e.ili.irl I'rtirah'.' liave iiio-tly diclinous 
flowers V.iili siinie jieriaiiili, tlie slaineiis .mpei- 
IMV-ed on Ub- p<-ri:inlh-segnients,iiiid the otaiy uue- 
elKinil>cr.si. with one ovule. Inn two .styles. The 
eolinrt includes the order I’lclanarvir, in many 
respwis apjanimly relaled lo the Ainrnicle.!. and 
the I’rUrKn-i''. J'httaKat-ra cniiiprisc only tlie one 
genus Vlaiaan*. the planes, lindier-tieus of the. 
noitherii Iii-iiiis))Ii.are willi a periderm fl:ikiii.g I'ft in 
-sqiiaiish piiB-tn.: sctillcred. pahmuely-lobcd, siipu- 

liitc leaves the luses of tvhich cover the huds, ami 



iins on distinct 

iinmcku. The caxkina glw the trees their 
Aniexiian anno “lmtton>iraod.” The flowers aio 
mccclT f atioanded by bristles^ the ftalt is an 

■ nclif-np. ' . ' 

Tlie order V/tleaeae is made Bentbnm to in* 
elude ei^t tribes, whidt other batanists consider being white i»pper. ' 
fUstiiict mden. Among these axe the Zflmen, Cim- 
itttiineit. Vorett, Atiocar^ar, and Urtieae, The 
Tl^^Hae, at chns, ^ trees with distichoos, simple, 
oblbiae, phmntdy-vcined lenTeSt rdth cadneons 
slipnlos. Imving their flowen in latcnil glomeniles 
on the btanohes, biaesnai,' and often pzet^ousL 
Thera is a eampamlate. four or fi^Iobe^ per- 
sistent perianth, with a stamen apposite each lobe, 
and a two-diambcrcd orniT, of which one loedlua 
bcoomea aborted, tlm fruit being a snnmm. The 
fhwioMnsie include Chsss&fs tBilea, the henip, . 
and JTumKtvt Xnpsfss, the h<gi. Their lower laarea 
IT pohnntelr-lobed, with 


(endo^rm), oon tains onljr one inq^nitt family, 
the mainly tropical P^entem. These, have a *' 


nnripo Irbifo of tho. Boat Indian 

A>er af^si, when dried, oonstitate blaok pepper ; 


FB,BNCH. — ^XIX. 

[CInllsiml/nDm'ji. 9M.] 


In English the adv^ is not nsoally repeated 


The male ones bnra five sepahi a^ five stamens : 
the female ones have a tnbnlarpeEbmth. Thafrnlt 
is a emyapsie. The bast of. the hemp is nsed fm . 
cordage, and its fruits ore oily. In the hop, .a 
, twining plant, the female Inflqieacanee is a oons- 


studdod with ycUaw glands cgntalnhig the bitter 
psindptio Inpolix]. 

The Jfiirat and Arteaarjiam, or mulbenies, fl|^ 
and bread-fruits, are trees' with a tnlUcy latex, often 
containing rubber, scattered leavca and generally 


These adverbs^ and the adverbs of qnontify, neod, 
not he repented betora every noun ; but the prepo- 
idtim ie, whioh must always come between 
ti^, kovwK^ font. jtAis. meint, ouAnif, asses, eefi- . 
Men, and a noon or an odjeetiva used sabstanttvely,. . 
must be lepoated in every case )— ' ' , 

n 11^ anntt m Sir( <b nm eaiiU m( I* *• Mutk 

nmSa*^ di nUn dm ee »«> "birir Is lla 

Cs llbnin s tamip di Iiodb niitesbnlbr ku may ftml 


. female flowers are in'a dose racema, and the foar 
XWiianth-Ieaves of eadi floww become fleshy, cn- 
vdoping the dry capaalar-iMt, tern red and 
piuple^ ulUmatdy tnuddng -10 as to farm one 
• ■'mnlbeRy,*’ m Infruiteaomice.- In Jfteiu the 
'.flowers of- both Boxes are endoaed in a 
flesl7 did edible oonunon reoepts 
a.oapUnlum., There are lea^.l 
hdowthia ' ' ■ ' ' 

ovexles wltliin.an often not fertUi^ .R £brfne ia 
' the flg; P. fadioot'the banyim (Vd. ni., p. US) ; 
- .Rmf^lhasvthepeiqsil; aiid^sIai«aB,the india- 
mbhor. In' -.ArfrMisfyMiJ^ .the', hreod-lrait of iho 
■ ~ - 1 on odll^ fled7 

. !Cbd OMfeewor 


The nqgation is oompoeed of as pleoed before 
the votbh and'jHU or jpsiiif ,/awai*, eta, after it in 
tlwslmiilett "" 




n eaJnwbOltodB.’ Jit hat meitnaU Oat 

JendutspilR. /AaottiagmaA. 

It will he seen in the above examples that ihe 
'^.negative jwM is stronger than pat. The meaning 
■ of these two words, iddoh ore in fust suhstentivos 
n^^adverUoUy, and express the slgnlflaation of 
•tjie negative m; will suffleiently eDqdain this ; 

' . ^afZss _pat meens fi’alZB sm jms, do not go or 
more mu pace mti^. iToIte ywfnS means aVsUss, , 
jwinf, do not go or move apsM or dst. 




jPas OT jioliU is not used when the verb is modi* 
lied by another negative word, such as jamait, 
gucre^ nul, nuUemeiit, aiieun, ;pew»»e, «i; by ne 
followed by gue, meaning ait/g; and by «« followed 
by plui, meaning no more ; — 


T cannot go there. 

I TOOjf not eo there. 

JU does not dare to say so. 

He Is impaileaf oionj^ not to 


Ke used idiomatically. 

The negative ne is used without any negative 
sense after the ooninnetions k mains que, vitless; 
de penr que, de crainte que, /or fear that : — 

A moins rpie vons ne lui iiai> Unless you sneak la him. 
l!ez. 

De peer qu'on ne vons tromiw. For fear, or lest you might he 
L'AcaoSuie. deceivea. 

sVe is used in the same^ manner after antxe, 

forming a comparison, and after the verbs craindre, 
avoir year, tremhler, apprehender, empicher : — 

11 cst tout n?itiv qu’il n'etait, He is very ihperent from vAat 

IlparlooulreMEiiJqn'il w'asit. He speaks and ocb very dif- 
ferently. 


Jo cm(H5 qii'n ne vienno jKu, ’ I fear that he nnjt not come. 

3'al pear quo laoirfinro n'ar-' I am afraid that my hrother 
rive pas: , may not come. , 

This PBBPOaiTios. 

- The preposition is on invariable word .which. 035- 
• presses the relations of words to each other. 

, Prepositions consisting of one word, such as de, 
i, pour, are called simple prepositions ; those con- 
sisting of several words, such as m's-ii-vis, are called 
; compound prepositions. ‘ . ' ' 

The prepositions which may precede a verb 
reqnire it to be in the present .or past of the 
infinitive, e3cocpt cii, however, whifeh' requires the 
verb following it to be in the present participle ; — 

•n I'n dlt iwnr aiolicr sa fnutc. He said Min order to hide h ts 
Jiailt. 

n s’lsslt npris nvoif pnrlt. He sat diwn after haring jpota- 

nut enmaicliant. , He reads as he viaua (while 

. . " ■ walHng). , , , 

IPrepositipns are classed according to the rela- 
tioiis they express, which are : — . 

' Ist.l Vnum. 

.Sit, }»«»■*■%'«• . S., SB.CtO. 
2M.Time. 

<l«i«nt,,rondiuit, cte., diirinff. 

• , 3rd. Order. 



iih. Cause, Means. 
moyennnnt, tjmcnninf. attendn, 

jnr. hy. vu, 

5t7i. Aim, End. ■ 

Nmvcis, tmmirds, concemant, conccrniiift. 

pour, for, in order to. touclrant, nspecting. 


Gih: Place. ‘ 
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the subject of the latter could not be inverted, and 
the sentence would run thus , 
Mentor aisalt : lieureux to pcuple qui cst conduit par un roi 

These 'two rules arc observed alto in English. 

In interrogative sentences, when tlie subject is a 
noun, a possessive, a demonstrative, or an jndetoite 
pronoun (ce and on excepted), it must be placed 
before 'the verb, which must be immediatdy 
followed by a pronoun corresponding in gender, 
number, and person with fhe sub3oot : — 

La mart csi-e7le iin m-al? La la death an eMt la VJe a 
vte c5t-<(/e un Lieu ! bentlSIf 

Ce!a eet-ll pour votre fiai a ! 7a that far yaarhTotlar ? 

CeUe-ei ostrctle a vans ? Ja thia one yaim f 

Mon ptro cat liarti lilor: le My Jkther alarteil yeaterday; 
vdire oat-li parti nvee Im ? illtl youra go with ilmf 
When the sentence commences with __pne of the' 

, following words, oil, aeJiere ; que, mhat 7. combien, 
Itont much ; quand, aehen ; the noun may be placed 
immediately after the verb, or in accordance with - 
the rule above : — ' . 

■\mereUvawrMhhr, 

Mats quo soit «u ioHiji ridiie, d Ofvikat vae ia a long relgH, tin- 
moms qu'il no aolt beau? I(ss t( tic plonousP 
Boubsault. 

The noun, used as direct' object, has the same 
place in the sentence in French as in English : — 

La force fonde, ctend, ettinoin- T’other fimwU, extendo,. and 
tleut un ciiipt'v. Saobin. iiiaintoinc on eniiwri!. 

When there are, in the same sentence, two nouns, 
one used os direct, the other as indirect object, and 
those nouns, with the words qualifying or modi- 
fying them, are of equal length, the direct object 
should precede the indirect* : — 

Lo malhenr atoute «n nourmti MMoHunea <uU a new Itatre to 
liisirt a to gloire aes granda the glory gf great men, 

hommee, PdN'ELON’. 

' a hvrea h Mate you given (he hooka, to my 
' Giraout Dovivieb. 

■When, however, the qualifying or explanatory 
words render the direct object longer than the 
indirect, the indirect object is placed first : — 

■ Avoz-tous domid ft mon /tire I7ave you girca my brother the 
lea livrea que voun lul avrez hooka vdiiida yon hadprmiaed 
jiromls r Mm t 

Lcs lifpocritcs parent dee de- Itypaeniea adorn with the ay 
hora ue la vertu lea vicca lea pruroHcz of virtue the mart 
Tltuhonielix. KoEt. •limniiful ricez. 

The indirect object precedes the direct object 
when the meaning would otherwise be doubtful : — 
Tacliez do ramener par la Try to bring haA-,hgm{ianeaa, 
douceur ccs eapnta egares these erring spirits. 

Bssomninu.t:. - ' 

Any other construction W'ould render the sent- 
ence equivocal. 

In English the name of the possessor : 

* must nlso be the case when tlic i 
tlio todircct o1:i}ect. 




precedes the name of the object possessed ; and 
the two 'are connected .by means of *5 (the old 
Saxon genitive termination). In French the ordei 
_ is always dilferent. The name of the object jics- 
sessed precedes that of the possessor, -and the con- 
necting link is a preposition : — 

IzCs li^TCs dc nioi! mni. Mif friemVit hotAs. 


The name of an object always precedes the name 
of the substance of which it is formed, or which it 
contains. The preposition de comes between 
them ' 

Unc table de inarbrc. A marble table. 

riercs tie iiiarbre. rlea. 

UTOboutemoila vin. . A bottle 0/ wmc. 

The word representing an individual always pre- 
cedes' that describing his particular o'ceupatidn, or 
the merchandise of whieh he disposes : — 

UnuiaUre'ae danse. , A dnneing-masler, • 

VumaUretke Imiguea, ■ A teaeher 0/ langnngea. 

Un marehtttul de ditip. ■ A draper, or dealer in elolh, 

\ The name .of a vehicle, boat, mill, etc., always 
prebedes the noun representing the power by which' 
it is impelled, or the purpose to which it is adapted. ' 
The connecting preposition is generally h : — 

Un nioulm ft vent. A idad-miU. 

Un luonlin ft papier. ’ A jiaper-mill. 

Des inonlins a can. IVuter-milla. 

Un bateau ft vapenr. ■ A aleambont, 

Une voltoro ft ilenx elievaux. A liro-liereo eurrlage, . • 

The name of an object precedes the nonn repret 
seating its particular produce, use, or appendages, 
etc.; the preposition A generally connects. 'these 

Lo godt dn fruit de Varlre ft The toete of the fruit 0/ the 
pain resseuiblc ft eolut de tread tree resembles that of 
I’actiobaut. the artichoke. 

Ueuxardik nc St. Pierre. 

Le 'noiu de vertu, dans la Tkenameofrlrtneinthemouth 

eennes, fall treszallUr otui- Andder ulx the noise .0/ the 
^ *- grelofe du aerpent ft' rattlesnake. ' 


Un tierre ft Tin. A winc-glaas, i.c., d glim for 

- ' wine. ' _ 

The Abtiolb.— Use of the Abtiolb. , 

The article fuust be nsed in French before every 
noun' employed in a general sense, or denoting a ’ 

^ whole species of objects ; although in similar cases 
the article is not used in English , • 
Lea bIcnfidU peuvent tout siir Hene/Us are nil-powerful with a . 
une ftiiio bleu nep. mil disposed mind. 


IX gi'aml cteiire, Ifononr i 


cst’pluseherqw.la 
I honte snit_ toi^nure i 


ys followa a co; 





TIic antclc fs -jwil in Freneb. as in English, 
I sforc n nonn il^noilng n jmieular object, or token 
jii a jinxticsxlar sense 

II- h-aJL-ar *• mMunt* J7e JtTfhmy Ikt riAcd 
, i mavgatnnvai ••'tsnahi. Iftio (wrest. 


LOGARITHMS.— II. 

[aiiii:nie«(/nmr.!3S.] 


•''■in lie cnllnir. 


The article is n*ed before the names of eomitiies, be enlenlated in the a 


ST. By the application of oitber of the jneoedlng 
methods, or by o jndidons comblnntian of both, 
the logarithms of all the prime nnmbeis to nny- 
extent may be found. Tho foDotring table exhibits 
the h^rithms of sc 


Rnn<re>t Ixnrfearmiai fheur <■ tnsibil ea tk* snia 
Iirhf^ftniimatfa llwll- te Oe Pgmua sivl Ut 
nnntv: k Teit ]w TAlle- jatUhnuMU ; es tke eaK 


inuiih h Bidas^ et ritaltoi >gr 6<TinsRA SrParftnvi; 
ffiTni-nlivfalliwClieft h tM Jmlat Me aartk to 
BrifliMv (t a ronne pir Oe J.-iiib4 Ctoswl asS 
I'ueuoL -»t priadisiliM Jh^Iea. eiui m Ot see to 
ilTlena smt (« asine. Is (to Oens. Bt jetsdinl 
T.nlrr, la. Gaiease, ct la Wwn an (It SUw, (to xsne, 
Rhlrn (toOnaafS'.aistltoiltoM 


. their eapite], c 


the pavers of a prime 
fonnd by mnltiplying its logaritfam l|y 
of those paveis (ms Jxt. 22). On tUs 
I. other city vlthin thrir prinoiida the fidlowing taUes ai 


Xiij-tontaninrBdillekns. Xa^iSaddlfltfliraBnfry- 
I'cato halt no cut pnli'Ruit. rmfer nuaiwnfMalWe. 
.VrvnrteAimhinwdii. Air rareiaaheato<Mk. 

Tile French use the artielo b^ora titles preSxad - 


Tho article is also nssd befora tho names of dig- 
nities, of certain bodies, syatems of dootrine, mid 
with other voids mentioned belov 



' UOSBITaSIS OF THB FOVBBB OF 8. 
Iiq» •.-Sx'fiTUliB -IIMSia. 

K trnS X •smnnel'aiSBt. 

„ n w 4 X ■4mn » i-m»4ss. 


fonnd- hr the addition of the h 
fsotors (Me Aft. IB). On this ] 
foQoving table is oollst^loted^- 


Log. es>ii«.s-i-ii«.s= Tmn. 

isc H s+ !| .Owi-stssn^st 
, Mb „ s-h „ rBlissus.- 


lOBiimma. 

SSm „ S + „ SBlSSTSIAeta. 
BlOii.S + ](» •+]«» TlBl-OtllN. 
^ ■» » T-t- X ll = t-S8»»l. 

- « lr+ ..11+ .. M* 


in Ss&n. 

XsMtasi^ 

In speaking of the parts ef the body or of the 4a .The int^er pnflxed to the dedmnl part of a 
qnaBtica of the mind, the Fteniih CM the article in ■logailtlim’ii^ called' its tndMi or MantetariiUei. 
ss vheie ^ English nse a pcssasdTe'adJeatiTa Th^ in the preceding table, the logarithm of 20 

“Tie: — isl'BDlOBaof vhlohllstbeindexorobaiaeteiistle. 
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logarillim of CTCry number between 0 and 10 jfe 0 ; 
the index of the logarithm of every nniubcr 
between 10 and 100 is 1; the index of the log- 
arithm of every number between 100 and 1000 
is 2 ; and so on. Ilenoc, genemlly, the index of 
the logarithm of erenj integer is a nxmher less hg 
nnitg than the mniiher of fgurcs inhich it contains^ 
The index of the logarithm of a mixed numVer, 
being determined solely by its linmber of figures, 
is, of conrse, not aitected by tbo decimal. 

-12.'' (2) Tile index of the logarithm of every 
decimal of wliioh the highest place is tenths is — 1 ; 
tlie index of iho logarillim of every dccinuil of 
whicli 'the highe.et place is linndredths is — 2 ; 
thonsandtlis, — 3 ; and so on. Hence, generally, 
the index of the logarithm of etery decimal is a 
nnmhcr denoting Us highest jdaee.nith a negative 
sign atiarhed to it. The use of this sign, which is 
usually written ahore the index, is to indienfo 
(liat \t-hcn the logarithm of a decimal is added, its 
index is to be siibtniotod, and when the logarithm 
of a dccimnl is subtracted, its index is to be added. 

•13. In tables of logarithms, only tlie decimal 
parts or inantissio of the logarithms of the natural 
numbers are printed ; hence, the preceding rules for 
supplying their indices are indispensably necessary 
for Hio pnrposo of calonlatlon. To facilitate this 
process, however, the following table Is added : — 


XAULfi Oi' isntciis 0 


' nOGAKITHMS, 

'nr IiitcKers. In<llci.i. 
Tens ot Mimons . - 7 
” •asIsofMIlIIOiw - 8 


IIitiKirnIs nf Thmisanils ol 


Fur Uecininis. 
TmUh - - 

llunilieiltlis 


IntllccH. 
llumlraltlnorMinioiitlw "s 
TliousMidthnirlUUiouUi'! "ii 


lliinitruU 


sotTlimr 


- 7l 


- It 


Tcntli.s orjlilliunlli!. 

•M. As an nrlditioiial illustration of the principles 
on which the indices of lognritliras aro suxiplied, > 
the following t.able is added ; it .shows the change 
that takes place in the index ot the logarithm of a 
number by merely lowering its v.iluc in the dccimnl ■ 
scale of notation : — 

SinnUera. Tjnjsiritlnra. ' Kumliere. T/saiTilliiiis. 

100200 - - S-OOOSOS. -1002 • - 't'OOOSOS 

10020 - - 4-OOOSCS -01002 • - J-OOOSOS 

1002 . - 3-000808 , -001002 - - 3-000808 • 

100-2 - - 2 0003C3 -0001002 - - £-000868 

10-02 - 
1-002 


43. The preceding' tables and remarks clearly 
show the advantages which tlie common system of 
logarithms x>ossossos over every other, in con- 
sequence of its base being the same as the .root of 
the dccimid scale of notation. 'By 'merely in- 
crea-sing or diminishing by unity the index of the 
logarithm of a number, the logarithm of a decimal 
multiple or sub-miiltiplo of that number is im- 
mediately obtained. Hence, the calculation of the 
logarillim of one number is sufilcieDt for the de- 
termination of innumerable others ; for, by^ tahii- 
Inling the decimal jiarts of the logarithms of all 
integers from 1 to 10,000, or from 1 to 100,000, etc., 
the complete logiiritlims of such numbers can easily 
be found, ivhbthcr they be considered as integers, 
decimals, or mLxed numbers; the proper indices 
being sn|l]ilicd acconliiig to the foregoing rules. 

-IG. A system of logarithms founded on any other 
base but 10 would want all tho adtantages above 
mentioned. Tiic logarithms of all such niunbors us 
are determined by tlie mere' change of tl>e index in 
the common system' would require to he sepanitcly 
cnlcuL'itcd and tnhnintcd with their indices. The 
logarithms of all fractious, as well 'as integers, and 
the logarithms of all mimbcr.s of which the factors 
were iwtvors of the base, would require the same 
operation to be porformed. Per thongli, in the 
ItiUcr cn.se, the ctilonlntion of the logarithms' would 
be as easy as before, yet their tnbnlation with in- 
dices would still bo nocc.ssnty, ns the hare inspect ion 
ot the numbers themselves would not be sulficicnt 
to suggest the proper index ns in the common 
•system. The <Usadv.anfages would he even more 
strongly felt in the reverse .operation ot finding 
from the t.shlcs Iho number 'oorresponding to any 
given logarithm. 

•17. In addition to Iho deoininl parts of tho log- 
arithms ot tho common system, which arc given in 
tables of logarithms, tho nvemge differences of 
every five logarithms aro usually given in an ad- 
joining column, for tlie purpose ot rendoring it 
easy to obtain tho approximate logarithms of 
numbers greater than those contained in the table. 
Tho approximate logarithms of such numbers are 
obtained on the principle that tho differences of 
numbers wiiidi differ little from each other are 
ncarlg proportional to the differences of their 
logarithms. Thus in Part I. of tho Third Skeleton 
Table, Art. 32, the successive differences of tho 
numbers l-OOOSG, 1-00028, and 1-OOOU, are -00028 
and -00014 ; and the differences ot their logarithms 
aro -000122 and -000001 ; now, tho following pro- 
portion is correct, as far as the decimals extend:— 
-00028 : -00014 : : 000122 ; -OOOOOl. 

But were the decimals further' extended, this 





\mm 



It is not every object, however, which reqnh-es a 
preposition. When we say — . 

I pull tlio lioat, , , . 

b<x(t stands in immediate dependence on and 
neither has nor needs any preposition ; but if we 
add a second object to that object, we (for the 
most part) ernploy a preposition ; as — 

I pull tlie lio.'it/roiB the shore. ' 

. The verb and preposition may indcod be'rogarded 
as one word — thus, to comc-from, to yo-to — when by 






iiic.n'* of tho fpi-eml puffixcs a modlflctition of 
i.- in cncli iiutancc caused. These In- 
ininsUii'c verbs thus snpxdemcnted bccomo tnuis- 
i'.iic— tlinl ie, luivc an Immediate objaof,farwecaii 

Ir-!ii'-rnHiilIatli;tpi4ollaUi, etc. 

Tile prriJO>iUnn is tbn's hw to stand betiveen tho 
terli and i:s object in order to assist the finmer in 
;liu e.'qiresslon nf tlie latter. As, however, tlio ob- 
jivi etaivls in iniinediato dependence on the pro- 
l-D-ition. and only in remote dependence on the 
tx-rh. so we may Gtame tho rulo thus : — 

.1 nurn os on a^feei eugr ie dejaubitt «n o pre- 
/nwiY/an; ortlnw; — ■ 

.1 may yntern « nomi os ifs t^feel .- 


•• Ah ! wlin eu (rll tlia trlmniSis <!f the mind. 

^tnih niumlocd, sad I9 tsste nOaedf'-^assoa 
TVe hnvo already vccn'tliat an infinitive mood may 
be the objeet of n verb in the finite mood: ns— 
Ilove(.iiRiiidrr, ■ * 

where tranier » .in inflnitivo govcniad by y Una. 
Kuw, instead of la iramfcr yon may anpply a noon 
nnd say — 

I lain n»d>rfs}, nr 1 Ion a OralL 
• Tlio ptc]ioritiun te, yon thns- ace, connacta its 
object with a transitive verb, when tbat object la a 
vcrli. The iiroposition in aoi^ cases is a connccKnE' 
wont, but arconncatfaiff word which is essential to 
tiui import. That it is essential yon may learn by 
lemovlnB it>; thiiv, / lare irenifcr. Here, too. the 


ronl only in remote dependence on X lani con- 
scqnently, vro may say tlnit 

Tie latter -ty tnt> mie cennoeCed iagelhar Ujf tie 
/ngmtHtaa to it rfryiemfeitt so. or goramei ty, that 
jmymiiltiaa. 

■ Wo may also lay it down os a foot that 
The yr^atifiaa to sfoaifs Ac^re a verb whe» it it 
wed fa Iff matt yeaeral ajgpUeaUon, or fa tha in- 
fnilira meed. 

Xow a verb ^ nsed Is in meaidiig very mar .to 
the noun. It is, indeed, a verbal noon : os — 
To'lnin to dls Is tho gicot hoiincoi oTlIlfeL 


Vsape allows tho pteposlHon tfans cmidcyed, to 
bo in one kind of sentence strengthened byanothef 
Iircjiosition. namely, /er, whfadi, however, has its 
«»wn object : ns — 


" For m to Iran tn dir h .tho gnat Isalacm of nth." 

Tho ptepositlon far thns sot at tho beginning', 
followed by an inflnitivi>, forms a cbmae er member 
'Which is the snbjeet of the finite 'verb.' 

As prepositions govern naans, so may they 
govern wlmtevcT/stands as, or Is nsed vritb, the 


gnvem (1) Ajnaeatfortieijtle wed at a noun j ns, 
“ Ue aeenacd the beya of /yktiMy." (S) .1 jneteni 
jtartieiyleaud a nsna ; na, ■' He aceuscil tho soldicxs- 
of ieiny eenardt." (3) AjneteHt eemtiaed lelth a 
jMut jmrtteiple i ns, " Ho nedhsetl tho soldion of 
hasiay ieeu mranfs." (4} A tdteute tf « tenfeata 
ara jihretei as, “Ho acensod tho troops of harlay 
aeted la a eenardly maaner." 

Propositions in genonil stand hoforo tho nonna 
they goTcm. bet by poetic licence they may ho 
placed after: as — 


In verbs used with aepatabla piepovitiona^ tho 
propnsition, when s^ratail, may staml afl» its 
object, and even at the end of the sentence:— 
“nh rna pdda jtimuirupn and IMt you an ruined Ug." 
In some phrases tha prepetition fbllowa the 


“ avll and irllglons uiiotr alt Me ■rwhl arcr." 

Like. seer, next, and other ndjoctivea and ndvoibs, 
are used vrith on object immediately dependent on 
them:— 



Care must be taken not to confound prepositions 
with adverbs, cspeolany with regard to the vrotds 
which are used both ways. Stfare is an Instnnoc : 


Tra may ascertain whether in nny partionlar case 
Af/brs (and timilsr wards) is on adverb or pro- 
pasitfambiycaotidcTliigwIiatitgocs witb.avetb at 


ThskluBeuneiiar. Tbs hbig emuB nrar M« clly: 

In tho first place, seer does no moro tlinn qcallfy 
eoMs; in tho'seeoiid, near governs the city. 

The prepositians tetneea and ameag have speolfia 
meanings, and should be nsed accotdlDgly. Se- 
fMMS (twain, Ac»)isAgt«v, tbat is, two individaals, 
or two set^ or elosscs of ladlvidanls. Ametiy de- 
notes disttibution to sovetal : — 

n« divided Uieapidt Mima UvbmM'r and •Mcr. 

Be divided tbe apiiln aeioay Ike ehiUm. 

Among difibra from fa in tbia, tlint while among 
denotes distribution, fa denotes presence in a places 
and BO imiiilroB Us object to be aim, one individually, 
or one eoUectlvdy : as — 
JbBBRBtnsIlonBiBay-iunIbaBd anenyuliom cbantFany 


emumronosEL 

Joining is the oflicc of ccojanctions. Thcjtining 
may tako place between two 'words, betvrccn two 
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the coninnotion anfl joins two things— fSi* with 
that — and is in consequence required before' every 
second noun, adjective, verb, etc. The practice of 
putting and before only the last word of a scries is 
of modern date. As an illuctmtiou of the merely 
uniting functions of the conjunction, take this 
example ; — 

. let Clause. J 

"Let them he no strife, I pray Ihec, between me nnrt thee, 



hmthtcii." <Gen'. xlii. 8.) 

The conjimction anet. No. 1, unites tbo pair of 
words, me. thee ; No. 2 unites the first clnnsc with 
the second ; the third and unites “ my licrdnicn ” 
with “ tlty lierdmen.” 

Conjunctions oiiiitc icorih mhieJs heartocaeh other 
the same //ramviatinal relation. 

Tliis rule i.s commonly .stated thus : Conjunctions 
connect the like tenses of verbs and the like cases 
of nouns. The readiest syntactical guide in the 
use of conjunct ion.s is tiro thought. AVe uill take 
two instances, one of concord, the other of dc*. 
pcndcncc 

Coiiconf. You (Dill I (ire tU. tJe/wiide »«. Ho beat you nud me. 
In tlic fir.-it proposilion, wc have X after and, not so 
nruolr because you is in ilie nominative case, as 
bccnusc tile statement is that I am ill. This 
appears by analy.sis— 

You aro ill. I am ni. 

In the second proposition, me occurs after and, be- 
oauso wfras woil as you, is dependent on beat .• ns — 
Uc Iwat JWII. ns ticat »!<•. 

which is shortened into 

lie lieat yon aiiit me. 

Aided by these observations, j-ou will have no 
dilficulty in determining what form your words 
should assume when united by conjnnctions. You 
will, tor instance, sec tlint of tlicsc two propositions 
the J3r.st is erroncons, and tlie second correct 



(So with 

Yon Im 0 Iiiiii hotter than I (me). 

Yon love him better than me (I)l 
T liese sentences are right or wrong according to 
the meaning yon intend. It you mean tlintra loves 
ft better than e loves ft, the first is correct ; in full, 
the" soutonoo would then stanil : 

Yon love Jiipi belter tliaii I lo’vc him ; 
blit if you mean that a loves J better than aloves c, 
then the sentence is incorrect , as may appear thus : — ' 
■ Y'ou love him better than you love me. ■ ' 


The conjunction as carries with it the force of n 
■ relative pronoun, that is to say, it introduces a 
'second propo.sition to which it serves for. the sub- 
ject: as— " , : 

“HBtasmnny’ffsi-cccivcdbim.'' (John i. lE.) , 

The cmploy-mcnt of the oonjunotiou that, ns in 
Tlicy alllrmcd (t/iul) he woubl not come, 
is rcqiiii^ ns infUs]x:nsahlc by some grammatical 
critics with an cniphnsis which may be somcwliat 
' undue. That the sense does not require its in- 
sertion is obvious from it.s nature and from . the 
sentence just given a.s an example. If, howevcv, 
the second member of the sentence is separated 
from the first by several intervening words, that' 
mny.scrvc ns n point on which the mind may rest, ■ 
until it takes up tim clause to which it refers, and 
for which in' some sort it is a substitute : ns — 

Your lirotlicr Hlatrtl th.at, as lie amt your coiisiii wore passing 
(tOOTi Ulgli Street, tlKiy taw a child till from the roof of a 
tioiwe. . * , 

coInnKspoxDixG cos,ttoctioxs. , ' 

Certain conjunctions go in pairs ; that is, the pre- 
cedence of the one necessitates the use of the 
other, for cxAmiilo 

1. Though— mt; as, "Tlmiijh he die, j/el shall be 'the.”' 
(John M. S3.) 

a iThelher—er; as, " trh'thce it t(e greater or loss.”— Darter. 

S, timer— or ; as, ‘‘Tlic liKlnlgoiicc of a doclamaloiy • 
manner in not favourable cilfter to gopd composltiuii or goou 
drlivery."— Mair.. 

4. iVertler— nor; as, " Jolm the Baptist came ticflfter eating 
bread nor drinking Wine." (biikc vh. a3.> 

R. JMh—eimt; as, "I am dcUor loth to the Grocka <m<r tn 
tbcbarluriaiis, huh to Hie wise aiirt to the miwlac.” (Koni i. 14.) 

5. Such— as; as,.,** An assembly aitcft arisuth novel sau,"— 

r. .Such— that; as, *'Tlic dlflhrcnce is such that all will per. 


8. Ao-ta; as, *' And lie uviit out from bis jiroscncc a leper 



' Zniijiftornc. (3) ** We ougbt tn read blank verse so ns tn make 
every line sensible to the car."— Bioir. ' 

IL .So— <*a(;,as "No man was to poor rtiirl be could not 
make icstllutioii."— .tfrtman. 

12, h'ot oirtp or not taerclu—buf, but aho, but rren ; as, " to 
lierolc times nraiigglUig and pliaoy ireie deemed iint anlii 

Gmmmor. " Tlicse are qiicstioiia iiol of iirndencc nicrcip, but 
of morals fl/se.'—Jliimond's.J&.'uyi. , ' ' 

, ■ ISTEBJECTIOXS. . 

Instead of spe.-iking of a person, you may Speak . 
io-a person, or call vjiau a person ; yon may employ, 
the style of direct address.' For such kinds of 
address our nonns in English have no specific, form ; 
but cxdamnlions or interjections supply the place 
.-of such forms, and mark 'the 'existence of a direct 
address or appeal. That address or nppeal may 
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' A pciitcnco is inverted when the accesFary sentence 
precedes the principal : — 


Tiio man Is rctrcslica ■; vrlii-ii lit iltinks. 

CsliunM lit ill ink. 

Relr.live pronouns are such pronouns as relate to 
some preoedinj: noun, called the antecedent — ^that 
is, the Xoregoing word : £or esample — ' 


AKirciaicsT. ncLiTiva. ritcDicATC. 

SiiV'l- 1'"-' man ,irM ilrinks water kmIio. 

ohjref. : ‘Hit men rliom lie met lie struck. 
•Tlie relative must agree with its antecedent in 
person, gender, and number : as — 



In tlic first of these instances, »'7io is of the first 
person, because I is of the first person ; »r7<« is of 
the .singular number, because I is of the singnlar 
number. Tlio effect of the relative on the verb is 
more clearly seen in the second instance, where an 
s is added to the verb, which accordingly appears 
as rqflceti. 

As a subject for esemplifying the doctrines laid 
down in regard to the structure of sentences, I 
shall take a passage from Daniel Defoe, a writer of . 
idiomatic English 

cojrrouKD sestekce. 

" Orfiiitl makes b,v miicli the liest nntwonl appearance of 
any city I linvr sccii, being ^lblb1o for several miles round on 
nil sides ill a most diibglitriil plain ; and adonied wHh tlic 
steeples of the several eollcgcs slid climclies, wMcIi inake-a 
glorious sliow.” 

Here I mnst premise that tlic form “ tire best 
outward nppparanoo of any city," etc., is incorrect, 
and should liave been “• tire best outward appear* 
anoo of all the cities I," etc. Tins compound sent, 
once may be reduced into these simple sentences : — , 

3. OxTord makes a > cry good Api)canince. 

2. Oxford makes an nppcamiiec better Ilian many cities*. 

3 1 have npver hccn a city with a better appearance than 
Oxford. 

ONfiiril Is visible for ficvcrjil miles round. 

&. OxHinl It ^ laiblc from all bides. 

0. ONforil Kbuids in a most dcliabtful nlaln. 


2. Oiifirmf rnyy/ir» 

•J. o/crnvi.ifv 
Ti. tfat J 7ot-: nui 
C. ftctny 

S. on nil snhs 
t». fa n 1 /to iJdiyUffnl 
let and mf</i ii^l 
Ih' vrith the Ctt 

12 icAiVA a ffloiicuf 


the olijcct to 2. 

ailverbi.ll idycct to 2. 
atipciidt'd nutc-saiy to 2. 
!iivt*-,s.iry to !bi* Mibjict 1. 
adverbial i»bj«'ct lot'. 


adu'rbial IMO. 

apjiiiidcd (icccssar)- li> 10. 


I Several of these parts may be analysed or ex- 
plained: for example — 

No. 3'consists of tlie definite article iJic, the 
snpcrlntirc adjeclive hegf, the adjective mtiirard in . 
the positive degree, and the common noun ajijicar- 
atice, which is the object of the verb iiiaJies. 

No. G presents a case of oxiilanaiory aiipositioii, 
since being risihJc is subjoined to the subject Ox- 
. ford, in order -to state some additional facts re- 
.specting it; No. 10 stands to No, 1 in the same 
relation. 

No. 12 presents an appended relative nocessary 
sentence, of which these 'are the compoiients— 
namely, rehich, a relative pronoun agreeing with its 
anteci^cnt slecjilce ; malic, a verb in thu indicative 
mood, third person, plural number, ngfoeing witli 
its subject irliich ; a, tlio indefinite article limiting 
eltom; glorious, an ndjeotlve’ iinnlltying slum t 
■ «7/oie, a common noun dependent on, or the object 
to, the verb malic. Viewed strnotiirally, tliis ap- 
pendage stands thus : — 

• - sonjECT. riiEnicATa. 



By way of applying what -you have learnt,’ take 
portions of any good prose anther, mark tlio logical 
relations of the senlonoos after .you have resolved 
each into the simple propositions of which it con- 
sists, and explain by gTiimmntical nnalysls (that i«. 
“parse”) the several ooinponents. In other term--, 
convert each of those compound sentences into 
simple sentences. Distribute encli sinijilc sentence 
into subject and predicate, distingnisiiing the a orb 
(.the copida) and the attribute. Next, exhibit each 
compound sentence in its several member.'!, show- 



PL-iXE TKIGOXOMETHY. 


/'<ni:;’.arKl the raT7 matcrir.l nf yiie.ikinc anil vinting 
.•cciin-.Tciv :i!iu intelii^'ctly. Yet you are only 
iia tl'.o Ilire-hoM of yviir subject. For the best 
k-s-ori tliai yr.u !e:ini from a treatise on any 
i- I'l Use j n.ar iii'i>"rtmutics. It remains 
i-ir Tua til leail 'ii'-h mortels of English St tic as 
(.■(■nie -iv:tliiu year rL-acli. anfl to li-teii to tlic voice 
anil sttiily tiii- -liicntion of the onltivate«l men and 
'.viiinLii 'I may he y.ntr prhilcge to cncotmter. 
Iliiis and rhas only tvlllyou gain a practical knovr- 
ledue of yonr hinguage. In an age of cheap boots 
the innstcrnioce? of Eiislish literature arc ncce-ns- . 
iblo to all. and tve hope that yon trill realise tliat . 
tlv? learning of the English language is not an end 
in itself, but a means of approciating the -work? of 
tile great jioets and jirnse-wrilcrs tvho have em- 
ployed it to e.vprc-s their thoughts. 



PLAlfE TPIGONOMETRY.— 11. 

•- 1 front 31. St”] 
ilTPLnJtJi.VT.M. .\NCI-C.S 
Y, Xvihc-t'-aJ If'/wct pf rertnin Xrigouomefrieal 
— It tvas stated in the last lesson (Section 
II.) that the latios of certain angles could he 
tvorked out geometrically. These angles are 15®, 
liO® (and therefore .10®. its complement), I.S° (and 
therefore 72®).' IVo select 4a®, 6(t®, and 30® as 
siiecimens, and trork to Ji\o places of decimals: — 
Ey (7), sin.: 43® + cos.® 4;®= 1. 

But since cninplomont of 15®= 4.)° (for SH)®- 
45° = 45®). sin. 45® = cos. 43°, and sin.® 4.”® = 
cos.® 43°. 

. • . 2 sin.® 13® = 1, and 2 cos.® 4.3® = 1. 

. • . sin.® 13® = 1 and sin. 45® = 4;; = 0-70710. 

- V - 

Similnrly, co«. -13®= 0 70710. 

By (11), tan. 43® = " = =1. 

And by (10), cotan. 45® = 1. 

By (14), sec. .i3® = ^-^„ = ^-4j-^ = 1-41421.' 
IThonco. also, coscc. 45° = 1-41421. 

The above results can be verified by constructing 
a right-angled triangle, as in Fig. 3, with angle 
A = angle B (.-.of 43® e.ach), where side a = side 


.Is wo know the ratios of 00°. sve of course know 
the ratios of 30°, its complement. 

YI. S’rjtjttemcttial Aiifflat . — The supplement of an 
angle (les» than two right angles) is the angle 
wnnling to complete it to two right angles, or 180°. 
Thus the supplement of 30® = ISO® — 30® = 130° ; ' 
supplement of 17.3® = 180° — 175° = 6°, and so on. 
In sc-tagesiinal monsure, supplement of A = 180° 
— A. In cii cular measure, supplement of A = »•— A. 

3*11. Tfiifpitometrical Concojitton, of an Angie — • 
Functions of Angies excccdingW^ — Use oftheSigns 
•\-anil—. The trigonometrical idea of an angle 
being a quantity to be calonlated rather than, ns in 
Geometry, a shape to be drawn, we find ourselves 
qnite tmtmmmcllcd by compass andpenciL and may 
therefore deal not only with angles exceeding 180® 
— ^wliich a geometer could only describe as angles 
turned inside ont — but with angles of my number , 
of degrees whatei-er, even exceeding 360°. lYe 
sliall, however, find that the functions of every 
angle exceeding 00° are the functions of some angle 
below 90°, so that practically we have no need to 
calculate ratios for angles out of the first quadrant. 
Indeed, it is obvious that Fig. 2 cannot possibly be 
con.stmcted for any angle not less than n right 

It is a convcntipnal arrangement in this science 
tliat all positive angles (for definition of negative 
angles see Section IX.) are supposed to start from 
above a kind of horizont.al base-line, which forms 
one side of the angle, the other being supposed free 
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position A'D, making dag=;cAb, and ad = AB. 
Tlien c A D is more than 90° and less than 180°, or 
is " in the secoijd qnatlrant.” Now there is clearly no i 
way of constrocting for the angle .cab, the right- 
angled triangle which . played so important apart- 



In Fig 2, in determining the ratios of the angle then 
being examined, but by dropping the perpendicular 
DO on to c A produced. Sin. c a d' is therefore 

But niso sin. DAG; 

. . sin. c A D = sin. dab. « 

Bat since dab = oab, and triangle ADO cridently 
= triangle A D 0, ^ ^ ; 

. ■ . sin. c A D (an angle in socoiul quadrant) = sin. 


CAB (an angle mfrst quadrant). 

Bat since aAB = DAG, CABis the supplement of 
cad; therefore, generally, 


sin. (ff — A)=siii. A; 1 
or, sin. (180° - A) = sin. A. J 


(28) 


From this It appears tliat the same ratio applies 
to more than one angle. A rem^y for the coii- 
fnsion winch might thus arise is found in the 
following arbitrary use of the signs -f and — . 

A perpendicular drawn upjcard bom a pven base 
is considered opposite in sign from a perpendicular 
drawn downward ; and a line drawn .to the right of 
a gi\en point of opposite sign to a line drawn 
towards the Iqft from the same point. Oonven-’ 
tionally, lines measured to the right of a giren 
point are regarded as therefore corresprading 
lines to the left are — ; and lines drawn upward 
are -1-, and downwartT— . 

By this aiTangement it appears that, in Fig. 6, 
BC, DG, and AC' are positive, while cr, gb, and 
-A G are negative quantities. As no negative quan- 
tities enter into the' ratios of any angle in the first 
quadr.mt, its functions are all -f or positive. ’ 


tVe now return to the angle c A d, in -the second 
quadrant, and find that its sine also (being, as 
already shown, ^-**) contains' no negative quantity, 
aiid is therefore jwsitive. Formula (28) is there- , 
fore correct as regards sign as well as magnitude. 

On the other hand, cos. OAD = ^^. 'AG being 


, a negative quantity, we may 'write cos. c A D = — 


— . But — = — =cos. CAB, cok O A 
AD . AO AB 
■ — COS. CAB. 

' COS. (ir— A) = — COS. A; 1 
. ' or,cos.(1800-A) = -oos.A;r" 


(29) 


And the cosine of an angle in second quadrant is 
nega^rc. , , ■ 

Let A D now revolve to the position A E, giiing a? 
the trigonometrical angle o A e, in the third quad- 
rant— •t.c., of more than 180°, and less than 270°. 
(This must not be mistaken for the geometrical 
angle lying below the lines OA, AB, but is the tri- 
gonometrical angle subtended by the arc ode.) 
' Slaking _E A G = 0 A B, and noting that the .lines a g 
and E o'are both negative, but equal in magnitude 
to A c and b o respectively, it .appears that 

sin. OAE=^^;^=- ~=— ^ = -sin. CAB. 
AE AB' AB 


= — — - = — OOS. CAB. 


cos. (180° -J- A) = T- OOS. A ; I 


jiird the sine and cosine of an angle in the third 
quadrant are both negative. ' 

If AB reralvc fuj'ther to A i" in the fourth quad- 
rant, making a (trigonometrical) angle o A P of 
more tlian 270°, but less than 380°. then, making 
OAP = O AB, and noting that e o is negative and 
Acjjositive, we find by precisely similar reasoning 
that ‘ I 


sin. (380° - A) = - sin. A i 1 
cos. 7360° - = COB. A. .1 


(31) 


Thus (he sine of an anglq in the fourth quadrant is 
negative, and the cosine positive. . . ' 

Generally, therefore (omitting reference to sign), 
the function of an angle in the second quadrant is 
the function of its defect from two right angles ; 
in the third quadrant, the function of its excess 
over two right angles ; in the fourth quadrant, the 
fnnotion of its dofoot from two right angles. And 
since the farther revolution of A P into the fifth or 
any succeeding quadrant will only involve a 
repetition of the calonlations already gone into, we 
•may still further generalise this statement, and 
say that afitnctioti of any angle is the same function 
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. - . by the tables, A = 60° ; . B = 30° 

<7 (from Enclid I. IT, ns before) = 

Secondly, given one Eiicle and one angle, tiz,, 
o = 100 ; E = 36°. Find A, ft. and e.-- , 


A = 90° — B = ui®. 



Again, ggven hypothenuse nnd.one angle, Tiz. 
— 75 ; A i= 15°. Find B, a, and ft. 


B = 90° — A = 73° 



'cos.A = 5. ft = ccos.A = 73x-%6=:72-4S. 


These are merely specimens of the trays in trhielT 
the four cases may be treated. It triU be found 
that other ratios might be taken equally Well in 
.several instances, 

Exebcise 2. 

1. If a AS 80-<i(» Rnd ft •• 17, flail o, A; and B. . 



4. If A •= Cl° and I = S5, And ai c, and B. • 


6. If o = cro feel and 6 = 333 yards 1 foot, And e, A aad B. 

«. If « «= ItCl and e <s 3000, flljd ft, A, and B. - ' 

7. If A as 7S’ and c =. -005. And a. i. and B. - 




ELECTRICITY.— Vni. 

[CanHai'ed/romj,. 252.] 
StEASURESIEXT OF BESISTAXCES. 


HE THE SttBSTlIUTIOX METHOD— BY THE DlPi ' 
PEKBSTIAE GAiVAXOMETBB — BY THE tVHEAT- 
6TOXE BRIDGE. 

A GABTAXOMETEB Supplies ns with the means 
for measuring the strength of the current ’flowing 
through liny circuit, and in a modifled form it may 
be used for determining the K.M.F. that is driving 
the current between any two points in that circuit, 
but it docs not supply us directly with the means 
for measuring a resistance; indirectly, however, 
it is used for this purpose, since it forms an essen- 
tial part of the apparatus by means of which 
resistances are usually measured. 

METHOD OF SEBSTITT7TIOX. 

The most obiious method of measuring a resist- 
ance is supplied by a simple application of Ohm’s law, 
and is known as the “ method of substitution.” The 
necessary apparatus consists of n battery, a key, 
a galvanometer, and a bos containing a number of 
known resistances made up in the manner shown 



in Fig. 1., -lesson I. Those are arranged as shown 
in diagram 33. , 

' In this diagram B is the battery, g is'the gal- 





but since the E.tl.i''. is tlic same in both eases, ami 
the current also the same— as is shown by the <le- 
llcctions on the galvanoraotcr being the same— and 
since things that arc equal to the same thing arc 
equal to one another, therefore 

D + n + G = B.+ x + c: 


depressing the key the current will divide into trvo 
portions, one of wliich will flow throngh x and G, 
and the other tlirougli B and 6,. The dcfleclions on 
the galvanometers show at a glance whether these 
'Currents are equal or not, and if they are not tljey 
can quickly bo made so by adjusting the variable 
resistance B. When the deflections oii the two 


but the rosistaiiocs of both b and g are the same in gtilvpnometors are the same, we then know that 
c-aoh case, therefore . ' B = X. 









tend to deflect it in opposite directions, and as 
tlie forces they exert on' it are equal, the conse- 
qnenco is that the needle being acted upon by two 
equal and opposite forces must remain at rest. A 
gall .‘tnozneter constructed on this principle is known 
ns a “ Differential Galvanometer.” 

Such a galvanometer may contain one or more 
bobbins, each of which contains two colls, or it 


were cut off, the equality of resistance of the two 
coils would bo dostroyod. 

Resistances can be quickly and accurately deter- 
mined by mean's of the differential galvanometer. 
An adjustable resistance box k must of course be 
used with it, and the resistances in this box must 
be varied till the galvanometer gives no deflection 
when the current is passing. IVhen this stale of 











uttncliQil nrc at the same and when this is 

the ca^c. tiien 



That this Ls tlio case can be simply proved -wlien we 
consider that the e.u.f. falls nniformly along a 
resistance,- thus— 

Considering the npper branch of the circuit. 




Fig. i2. 


And e = ci, since no current flows tlirougli the 
grdTanometer; 

E-t ^ El -Cl 

and therefore 



But A B = ri, B C = Ai D = 9-/,, and s 0 = ; 

substituting these values in (III ) \vc get 



which clearly can be written in cither of the forms • 


let tho length of the horizontal line A B (in Fig. 42) or 

represent tlio' resistance ri, nnd the line B c the _ 3 

resistance of fj. - 


Let the height of the Jino E represent the E.M.r. And it is in this Inst form that the formula is of 
.at the point a, and let the'height of the line-c practical use : r, represents the unknown resistance 
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The Wheatstone bridge, ns nsnally made nj, con- 
tain's three sets of known resistances — r„ ?■«, and r^. 

■ Both tlie sots of resistances in r, and »•« are exactly 
alike, and eaolt contains throe rasistanco coils — 
one of 10 ohms, one of 100 ohms, and one of 1,000. 
olims. These resistances, and r., arc' called the 
mtia amis of the bridge. 

The tlilrd arm of tlic bridge, r^, contains resist- 
ance coils whicli will make up any resistance be- 
tween 1 and 10,000 ohms. It usually contains sixteen 
coils, having the following values ; — 1, 2, 2, G, 10, 
10, 20, CO, 100, 100, 200, 500, 1,000, 1,000, 2,000, 
and o,000 ohms. 

When measuring a resistance, einfy one resistance 
coil should be used In cacli of the ratio arms. Tire 
third .arm, rj, is then adjusted till no current flows 
thraugh the galvanometer; and when balance is 
thus obtained, the unknown resistance can be de- 
termined in terms of r,, r„. and f,, as already shown. 
11 it is not desired to determine the value of the 
tmknown rosistanoo to a greater degree of accuracy 
than 1 oliin, tlio ratio anus should be made equal, 
and the variable resistance, adjusted till Ixdancc 
is obtained ; in tliis case the tmknown resistance is 
equal to fj, the adjustable arm ; thus 



In this case, and 'A should both be cither 10, 
100, or 1,000 ohms, and that one should bo selected 
wliloh is nearest to the resistance whoso value is 
being determined. Per small resistances it will be 
found that tho ratio rj = »•„ =: 10 ohms will bo tlio 
most sensitive arrangement ; for intermediate re- 
sistances the ratio == 100 ohms will bo the 

most sensitive ; and for high resistances the nitio 
iTi — j-j i= 1,000 ohms will be the most sensitive 
nrrangoincnl. ' 

It it is desired to determine tlie value of the 
unknown resistance to a greater degree of accuracy, 
the arm ri hliuuUl be made ten times as great as r- 
— that is to .sa.v, slioiild *be made 100 ohms, and 
at. 10 ohms ; or, a-j should be made 1,000 ohms, and 
a'j 100 ohms. With tins arningement, on obtaining 
ii balance by ad;|ustiug tho value of a-j is deter- 
mined .accui'ntcly to one place of decimals. 

, If, however, a .still greater degree of accumey is 
desired, r, .should bo made one hundred times as 
great as r „ — in other w-ords, V] should be made 1,000 
ohms, and 10 ohms. With tliis arrangement of r, 
and a-„, the value of is accurately determined to 
tw'o .places of decimal's. An example may make 
this clearer 

■ When a-j was equal to (it does not matter 


-■whether they were both 10, 100, or 1,000 ohms) a 
.balance was obtained when a'3 was made 3C oluns. 
In this case ^ 

Pleasuring the same resistance, a-j was made 100 
and a*. 10 ohms, and it' was found- that iii order to 
obtain a balance had to he made 362 ohms. In 



= SU'i! ollllis, 


whiob gives tho resistance accurately to one place 
of decimals. 

Pleasuring Lho same resistance, n was made 1,000 
and r„ 10 ohms, and a balance was obtained when 
r. -was made 3,683 ohms. - lii this case 



. wliich is accurate to two places of decimals. It 
must bore be observed tlint to obtain a tboorotically 
jwrfoct balance is nn impossibility, since the' ic- . 
sistanccs in r, arc not infinitely small.' There is 
always some current fiou-ing through the gaivnno- 
inctcr, but it may possibly be so small iis to have 
no appreciable eilect on the needle. In the goiicrnl 
accci>tation of the term, a balance is obtained 
-when^the resistance 7-3 is adjusted so its to allow 
tho sinallcst possible current to flow tlirough tlio 
gnlvanoinctor. 

In the abovo case, where thb ratio anns wore 
cqiuil, a rcsistuncc of' 36 ohms in rj allowed a 
certain current to flow througli tho galvanometer ; 
but it was a much smnllor current thnn would have 
flowed 'tln-ougb it Iiad rg been made any other 
value,* such as 35 or 37 ohms. A bnlanoo was 
then said to be obtained wiien r« was made 
36 ohms, . ' 

Again, where r, was made ton times as great ns 
I a resistance of 363 olims in rg gave a smaller 
current througli, tho galvanometer than nny other 
resistance, such as 361 or 363. A resistance of 362 
ohms therefore produced a hahince. 

In the third case," where t) = 1,000 ohms, nnd 
r, = 10 ohms, the smallest current w.is sent through 
the galvanomotor -ivhen r, = 3,623 ohms. The 3,623 
oliiiLs produced n’ balance. 

Though in cncli otjhc above cases a balance was 
procured, still a current flow'ed through the galvano-, ’ 
meter, and produced a deflection in each case. If 
the galvanometer is so sensitive as to allow these 
deflections to have readable values, then a still 
further degree of accuracy, can be obtained in de- 
termining the value of the unknown ^resistance, 

■ Let ^6 ohms in r, give n 'deflection of a degrees 
.. Ito one side of zero ; and . ' ’ ’ 





case, the true reading mast be taken as the mean 
position about whioli the spot is swinging. If no 
nttoinpt is made at reading the deflections, there is 
not the^ slightest difficuity experienced in jflnding 
the balance. 

IVhen measuring a resistance, the key K most 
always be depressed before touching key k^. When 
this is done.lt is sufficient barely to tap the key k,, 
and so see by the direction in which the spot of 
light moves whether there is too much or too little 
resistance in rj. When balance is nearly obtained, 
the key Kj may be kept depressed for an appreci- 
able time, but tinder no circumstance should cither 
key bo kept pennancntly , depressed, unless it is 
desired to take readings at each side of zero. If 
tlie key Ki is depressed before K, it is almost im- 
possible to obtain a balance if there is any self- 
induction in r,. 

The IVlicatstonc bridge has adarge range, as can 
be seen from the following table, which shows the 


septet, nu^titeftv. 
tvenigcT. 

V^UiV)) let ©fi'tijc ffiiir ju Philip the Kmd was too 
fi(|t aictf^wcn'ltr, am great a prodigal to 

]u fammclii, i^cn« gather treasures; 

ni?cf> fans Jtatl la Jia^iK nevertheless Charles 

tn ftmn ajctiiiTfenfi^aft an the Bold found in his 

Sa’fdgtfi^imn, 3msc'lcn, inheritance a greater 

Sapt'ttn, uiil store of table-seivioe, 

Stintnanl «mm gu-'peren jewels, books, tapestry, 

■Bcrratl; aupgs^iSaft, ate and linen hoarded up, 

tm teii^t Sfitftcnl^fimct than three wealthy 

lomate }nfani'm(n principalities together 

(Sejadcr.) possessed at that time. 

CSrifl'ian ift aSiirtt ^attc Christian IV had bound 
m in fccm ®tttta'gc cm himself m the treaty 

jtepen^a'^n wc6inti1i(ti of Copenhagen not to 

gcmoc^t', c^nc 3ii'jicSung conclude a partial 

©i^iccltnJfoncn cm'fntijcn peace with the Em- 

Snclcii nut Mm Jtaifit peror without tlio ad- 
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Eot^, c^c, eiiKic^.. , 
Gr ()at niW; jujat eft tetn'kigt, 
tec^ fitnii itj t^m iiiifit 
fci'fe fciii. * ■ 

iifl nact; gc^e, 

luenc tr^ ]U Iffiiicn teiiiiiicii. . 
Slacfjtcm icf; laiige geieat'tct 
^.Utc, fam ct cutHc^. 


It is title that he has often 
offended me, yet I can- 
not he angry with him. 

I shall come to yon be- 
fore I go, home. 

After I had waited for a 
long timh, he came at 


Giitiuctcr — obct. 

®ic ll'trigtn nmttn eiitwc'> 
bet tci bem gni'jifc^n 
' Sliif flanbt mit ben SBliiffcn 
in bet ®.inb gefaii'sen, obct 
niegcn ifccS e'^cmatiGeii 
nitt^eils on bet iBittfc^cifi 
bet SlteM, ate -^ocVoecciU^ct 
cin’gejogcii uab Mcac't^citt 
itmbeii. (Sc^idcc) 


last. 


The reinainder were 
either takeii prisoners 
with their - arms in 
their hands in the ; 
insurrection of the 


Sa((< ci regnen foCUc, fomme - In o 


Grft; bonn, .ferner, 
ciibtic^, ;utc{t. 
fftH tomcn bcei Writer, bann 
(fetnct)fo(gterinfia'geii. 
beb (5^ot, uiit juicot' 
^ (enbltc^l anf betgot’bctem 
SBageii bit iScout uttb bie 
®Jllc. 

Solgliclp, 

(Jc ill mein fflatev, foffltic^ 
^atc ic^ cin 9l«^t, auf 
feine Siete unb feiii SBcv> 


Fjret came three horse- 
men, then (farther) fol- 
lowed a singing choir, 
and at last (finally) 'the 
bride and the gnests.in 
(a) gilded carriage. 


acic ginges to'tige Sffne^t erfi 
nar^ jwotf ll^t jti fflcttj 
g1cicl;ra»]^t' waren ivic 
luorgcnt iim fec^S Itl^c 


3c — befto, feboc^. 

95ccgcr-fen ®ic nic^l 31;t 
iBcrfptcc^'cn ju etfiit'lcn; 
je c^ct, befto Sejftt. 

Set; ctlonc'tctc 3^rcn Stfjn 
iiicljt, befto gti'fer not 
ftbev mem Siecginrgen, ate 


nacl^bem, u,tni 
: toctbcii I'eCc^nt' t 
it iiac^bein' Sie ficifig 


You shall be rewarded, 
according as yon are 
liiib. industrimis. 

SUIe feinc-iBtrwaiib'teii tefai^'. All his rcl!\tive5 visited 


'ten i^n; 

Safety jitei Se^ioeilcrn, bet 
£>nfel, iinb cine aite ffaittc. 


him; namely, his 
father, two sisters, his 
uncle, and an aged. 


Do not -forget to fulfil 
your promise ; the 
sooner, the better. 

I did not expect" your 
son, but my pleasure 
was so much the 
greater when ho came. 


Slidit nut — fonbern 
•ai^. 

'St "Jat itm a te^ t ' n u r feiii Ho has not only promised 
Gicfbwcn>to'(^en, fonbern him his- money, but 

an^ gege'tcn. also given it. 


sentenced for high 
treason in consequence 
of their former par- 
ticipation in the lieti- 
tion of the nobility. 


3<$ fiate i^m - g(ta'if;cn, .t< 
niift JU l^nn; ob ct nStt 
uicincn Wiit^ tcfoi'gcn loiib, 
ifl JU tejwci'fetn. 


@ 0 . 


I have advised him not 
to do it; whether he 
will follow my advice, 
however, is doubtful 
‘ (to bo doubted), . 


ItBle bet SBntcr, fo bet So^ii. 
$fitte mein iSalcc fut mi(fi 
geforgt', fo nic'K^ fur bi(^ 
forge, fo loSre .1^ tone 
' an^etet gcnsor'beii, ote ,cm 
SBitt^, 

©Ottft.' 

©n fSunbet (nutte gefitt'Stn, 
fonft fanb fie iiiitt cigmnf' 
benSBegjn Sucfi. (®(|il(cr.) 


As die fatheivso the son!, 
Had my father hssislcd 
me ns I do you, I- 
should have become 
something better than 
an innkeeper. ’ 


He is my father, con- 
sequently I have a 
right to his love and 
his fortune. 

We did not go to bed 
last night till after 
twelve o’chKfic; never- 


®»n)o$t— ali. 


A miracle must .lave 
happened, else she had 
not so much ns found 
the way to j-ou. 


SHpft JOTOOJX' tic Sage, .al,« 
bic IBcfc'fligniig bet @tabt 
fi^icncn ftbcni Slii'gtiffc 
Stot ju Hclcii.- (Si^ifftt.) 


! up 


. . Uro fo. 

®n ^a|l riS nii^t grimin', nab 
baS ill init urn f o licbcr. 


.Uietbict. 

®t HeS in affct ©tc bic 
' ' ffc'jlungtotctc fciiicc Weii- ,■ 
benj' au«'f>tgccn, ocrfati' 
jic mit WRcnt,. vsaS fie 
fafig mn^tc, chit lunge 
IBtla'gttnng aite'jii^nltni, 
nnb'na^m noi^ ilbctbics; 


Thou hast not done it, 
andtlmtissomuohtho ' 
more agreeable to me. ‘ 


He caused the fortifica- 
tions of his capital 
to be repaired in the.' 
greatest haste, fur- 
nished it with nll.tliat 
enabled it to stand a 
long mego, .and he- 




GEmiAX. 


SiS 


SBictnicSr. ^ 

jSI.m ninj nuf^t mU jttcm One cnnnot live- -B-ith 
Ichii, nm fo Jiinn man everyone, neither can 

and; nitfit fur Settn Utcii; one live for cveiy- 

nci taJ rti^t cinfitt-t, irirt one he who rightly 

feme Secuiitc K-t^hdi-jU perceives this will 

fcft.iftn mlffcn, mit fciiic • highly appreciate his 
Scintc nittt B.i|Ten, noc^ friends, and neither 

scifcl'ani; oieime^r' cr> hate nor persecute 

laiiaf tcc Itid)t his enemies: mncli 

eiiien grS'^enn SicrKjcif, ' . rather do men obtain 
min « tie aiec'piac fcinct with facility a greater 

aUl'lnfai^ir gtniat)!' met* advantage, when 

ten tann. aware' of the superior 

(Xualities of their ad- 
versaries. 

aBctcf-^ni'tf;. 

SIBttcr mici'tcn miK i^ Jseithet will I persuade 
5 « etnem fatfi^tii yon to a falsb step, nor 

@4tittc, noc^ ten eincm keep back from a false 

falfclfcn jnrild '.fatten. . .one. 

-(©et^c.) . ' , 

SSJell. - - 

3iti mill nn^H, mit lierem I will liave notliing to 
SSienft^cn jii tliun $a(cn, - do with this man, be- 
mei( ct (in SSe'fcniicfit t|l. . cause he is a villain. . 
aDcnr, menu nif^t. 

3^ miirte mit iSctgiia'aen I would come to you 
ju Slit (ommen, mtntt ' with pleasure if I 

ii^ ^ojfcn Rimte, St( 5 ) jii could h(^o to find yon 

•9auf£ «n'julr(ifcii. . at home. 

3i^ fiinn tS nu^t t(<un. mcnn I cannot do it. if you do 
?ic mit nieftt tjclfcn. not help me. 

©ic.- 

SBic tic ndicit, fo tec Sc^n.' As' the work, so the 
reward. 

SBaS Safi tu mic- iiicinc What hast thou like my 
Senne, mic hicinen $im> sun, like my sky, like 
mcl, mic niciiie. Sliiren, my mradows, like my 

mic mein gcf4>if'tigct, busy, restless life 1 

tafl'lrfe) Seten? (better.) ' 


PART II. 

In this le.sson wc commence Part II. of our 
lessons in Gcniian. You have by this time gained 
a iiractical knowledge 'df -the German language. 
You have seen Iiow sentences are builv ui), and know 
souictliing of the chief idioms of the language. You 
will now be .asked to study the grammar systcra- 
allcally; and yon will niidcrstand the difference 
between Part I. and Part II., if you remember that 

in Part I. the_ language is treated practically; in 

Part II., theoretically. I’rom this doable method of 


treatment, it is obvious th.ar there will be a ccriain 
amount of repetition : but that will only .eervo to 
impress upon yonr mind some of the most important 
facts of the language. 

Examples and extracts will be given throngbout 
from the best Gei-maii writers. 

ETYMOLOOV. 

Etymology regards words as iiirlfriifimls ; dis- 
closes their origin and forni.ation ; classifies them 
according to signification : and shows the various 
modifications winch they undergo in tlio course of 
declension and conjugation. The inflection of all 
parts of speech, except the verb, is in grammar 
called declemlonf the regular arrangement of the 
moods, tenses, numbers, persons, and participles of 
a verb is called conjvgation. In a gaicral way, 
however, aU words capable of inflection are said to 
bo declinahlc. The indeclinable parts of siiecoli 
are often called Particles. 

I3ERn•ATIO^- AXD COMPOSITIOX. 

In respect to derivation, all German words are 
divisible into three classes: Prhmtircs, Denratlvcs, 
and Compounds. 

The Primitives, wliich are also called roofs or 
radicals, are all verls, forming the basis of what 
arc now genoially called the irregular verbs, and 
of about fifty or sixty others, which trere once 
irregular in conjugation, hut are so no longer. 
They are also all vtonosi/Ilables, and are seen in 
the ernde form (so to speak) by merely dropping 
the snffix («n) of the infinitive mood; thus: — 
i8int(en), to bind; fc^ticp(cli), to close; f.uij(cii), to 

From the primitives — sometimes n-if/i, sometimes 
tcHhovt, any change m or addition to the crude 
form — comes a numerous tram of derivativ es, chiefly 
nouns and adject ires. 

Thus, from &int((n), “ to bind,” we get ter 33 a n b , 
"the volume," and ter 93unt. “the lenguo," where 
the derivatives arc produced by a mere fokcI change. 
The derivative is also often distinguished by a mere 
enohonic or orthographic termination, changing the 
form, indeed, bnt in no wise affecting the sense. The 
terminations employed in this way are -rr, -cl, -cn, 
-c, -tc, -tc,and -ct; thus, from frintCcn). “to ‘.peak," 
comes tic Suracfit, “speech," •■langn.age." In some 
. cases, moreover, in forming dcnv.ativcs, the insig- 
nificant syllable gc- is piefised, ns- — @niiis, sure, 
certain : tex Gitfang, the song. 

- But there is another and a most extensive chass 
of derivatives, sometimes called, secondary deriva- 
tives, formed by the union of radical words with 
- suiflxes' that arc signijicanf. Thus, from fcilig, 
“holy,” “sacred," we get, by adding -cn, tho-verb 
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^tifigen, " to tnaxg holy,” '* to consecrate.” The suf- 
fixes of this class (the significant ones) are, howcTCr, 
most of them used in forming noiins and adjectives. 
They will be found explained imder those heads 
respectively. Several of them are exactly the same 
in form as the termination.s which are often added 
to primary derivatives. From these (that is, from 
the merely orthographic endings) the -significant 
snifixes are to be carefully distinguished. ' 

Among the secondary derivatives ,mnst also be ' 
included those formed by means of praxes as 
well as suffixes. These are mmnly verbs, and ' 
are treated somewhat largely under the h^l of 
Compound Verbs. 

GBBIIAIT TBANSLATIOK. 

@iin 3ilitvcrftsntni$. 

Sines iDlorgtnS fiim in ctn SBirtljSIinuS iim tin iungcr, 
Vrcugifi^ee Cffiiicr, unb teflclitc (i^i ctnut mnciaittai Bering, 
btt ifim oin^ bulb in cinu ffitilije mit Jtnbnn gebm^t tniib. 

Sliest weit bon i^m ji$t tin bilicutift^cc iO|fijwr,' bet i^in 
frciinblitl; nnrebet, unb fngt; „91it$t ntn^r, bnS if! ctmaS 
gutti ? $nbc fie fclb|l in Stnlitn niaii^fcn fefen." 

.,®le f(^cincn ^eittr nufgelcgt," eciniebtrt btr $ccu8c, 
rang ®it abet ctf^tn, mit fot^m Unfinn nm anfbinbctt 

,®ntlrin llnfinn; el i(J mdn soKcc Smfl," '' ' ' 

, Sa^trfi^ 1 aSic (onnen ©it fo cttonl btgnnWcn ? " 

.llnb itjf fiigc 3gnen, ieg (nbe cl feibft gefegen; fie tm®fcn 
nuf ©tilu^ctn.” 

„ Unb i(^ mitt j[e$t feincn berartigen Stjicq ! ©in^cn @ic 
fi® fintn Wnbtrn fnt ■bttgUi<|en hiignti^c aSefnuMniigtn." 

„®,it nii$t Silcjetli^cl; (I i|l fo ®ic fonnen mit’l 
gliuibcn, itg gnbe cl mlf dgiten blugcn gcfc^n.’ 

metbe icg Sgnen ben ©tsar flcCIltn,* fagte b'tt 
ilitcupe, Aufbtnufcnb. ^,3^ bin cl rniibe, mi® init fot^en 
nfbermn ©^erjen neCfeii jn taffen." 

„ ®nl i|i ju bid," fagt tec £)|lcci®cc. ' ‘ 

,, Slun benn," bet SPrenpe, Ipifligcc fett, „fo fommen 
©Ic motgen ftug mn ncun Ugr in ten nogen SBalb mit eincm 
©cftinbanlen, iinb i® metbe 3gncn nut etner Hiigcl gfnlivott 

„ an® rc®t ! ” fngt bet £)|ltci®er, unb ttinft feincn ®tin ani. 
am nil®|ien iDlotgen tteffen fi® bit bciben mit ®ten 
Jtttinerabcn jnc bcpininiten ©tnntc im aB«tb®cn. 

®«l ®ne(( itirb in «Kct ©cbnnng nnlgcfngtt. ffieit 
6iitei®ec, «tl tec Sdcibigtc, f®iept jneeft, unb fc^It. ®ec" 
iPtenpe btfidt nun {oS, nnb trifft ipn im Obeenrm. 

Wi tic SBunbe teebunben mat, gept tec fPtcupe nnf ipn gn, 
nnb fngt : „ 92iin, Itamernb I bcpnnbten @ic no®, bap tie 
®uinge on ®tc«n'®cnt tnn®fcii? " 
ffirenpetjig cnoicbcvt tcr£)pfei®er: „$eringe? ,3® meinte 
fa gut ni®t tie Scringe ; i® meinte tie JJopeni ! " 

„ Unb bo® babt ®t cinen Suieitainpf nttlgcfo®lcn ! ” tnfen 
nricllmpebcnbcn. -auetbnef. 


• KEY TO TEAKSLATION FBOJI GEBMAN (p. BSD).' 

The Good Come A na 

I Iiad B comcmle, a better you cannot flud. Tlio'ilruin beat 
for the battle ; lie kept stop by my side. 

A ball came flying ^ is it aimed at me or at tlieo? It b!\s 
snatched him away ; he lies .at my feet, as itr wore a jiart nt 
me. The hand still stretches ont to me c\ en Vliile I am 10 . 01 !. 
tag. I cannot give a hand "to time ; remain thou in etcnial 
life, my good commde I . ' 


i. KEY TO EXERCISES. ’ ' ' 

Ex. In spite of the trouble wliicli the teacher gaie 

hiniselr, ilic children would not mako any sound progrc.aa., B. 
He nuule considerable progress In the German language after 
he had overcome tlie first elements. 3. He Is Vithoiit tbs ‘ 
most needful books! 4. A poor, family is often witliout the 
most' necessary household furniture. B. Tlie tranquillity of 
this accused man rests on the consciousness of his innocence. 

6. The (Aptain-told us yesterday, tiintthb young Italian hail 
shot si ball through his head, T. He shot a ball through the 
bear's head. 8. I prefer .travelling by svay of Bremen or 
. Hamburg, instead of by way of Havre. 9. .1 prefer Tiding 
on horseback to walking, and riding In a ooacli-to riding-on _ 
harscback. ' 10., I am more comfortable in ,a warm room than 
in a cold one. 11. It fs most agreeable' to him to be’ able' to ’ 
smoke his cigar after dinner. IB. To boys it is most pleasing 
- and also most bealtliy to take Iialf an'lionr's walk after dinner. 
13. .1 hid an unpleasant sensation hll tho-inorning. lA ^lio - 
princes of Germany have ngafn usurped the government. 111. 
Tlie uncle contrived to usurp Ills nephews' property by degrees. 
16. It Is souie/tlino since I saw Iitiii. IT. , Is f t long since he 
fen ni? 18.' 'Yes, it is more than three weeks^olready. 19. 
Etay at Iio®o till I come to you ; I shall call on J’ou for a walk. ' 

20. Heatli calls away not only the old man', but also very often ' 
the man in Ills prime, the' youth, nnd the child in the. cradle. [ 

21. -As'l knew that my .Mend woipd nrrive by thi stciunboat, 

I went to the latiding.placo for lilin. SB,' I allied nt the post- ' 
olllce this moniiiig for this letter. 28. On my Journey I stayed 
nt different inns, birt I oaniiot praise any one of- them particu- 
larly. 2A 1 generally coll on my Mends when 1 go to town. 

"Ex. 179.— 1. 3® ma®tc Scpfctc ■ 5ertf®cittc in ’ b« 
baitf®cn ©»ta®c! no®tem i® tie etfleii Slnfangsgtftnbc.fitct* 
nmuben pattc, 2. ®er Onfet fu®t bnl SBeimiigcn feinee 
Sleffen nn fi® 311 tcipen. 3. 3|t cl Innge, bnp Sfe Sriibct 
front irnitbc? - 4. Slciii, el ig ni®t Huger, nil cinige Sage. 
6. aPeeben Sic gn -Seufe CtciBen, Wl i® 6ci 3tmcn Bctfpre®e? 
6. ®l iw mic angcnc^mcr, einen ©imgitcgnng niif bnl Sonb , 
gu mo®cn, all gu ®anfc gu fipen. 7. SSenn i® no® bee 
©labt g®e. fo fi!rc®c i® genisrpilt® Cei cinigcii metnet. Srcniibc 
cin. 8. Ce'gieht bnl ©tiibiccc'n offcii mitcrii S3ef®nftigimgen . 
nor. 9. 3® giepe boi ®c'pcn bem jPeifen, unb bal Sieiten bem 
Soprenwe. ' 10 . aPsprenb-ber e®fn®t vitt bet ©cncral tie 
Sicipen entiong, nni feine Soiboten nngiifcncrn. Jll.Jtiiitern 
i|t cl gefunb, menu pc no® tec ®®iirc fpagicten gepen fSnncn.. 
12. '®ic Stuukr rin'cnp®'um tie SBcntc, ' U)cl®e fie. ben. 
iPflegetn genommen patten. 

Ex. 189.— 1 . TIio creditori! hove compoiraded with the debtor ' 
.at 50 ppr cent.. 2. Tlie tivo inereliants could not ogrco'as to' 
the price. - 3. I have bompared the two together. 4. Ho 
has let the house to him for five years. 6. 'The j'onng man 
has hired himself ont ns servant. 6. It la surprising that such 
a thing can happen In out times. T. It surprises me that lit 
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• When 3 solution of stannous chloride, SnCl^, is 
added to gold chloride a brown or purple pr^ 
cipitate falls, which is known as the “ purple of 
Cassius.” 

Platiwum (Pt), atomio weiglit 193, specific gravity 
21'7, melts about 2,000° Cent., occurs native, espe- 
cially in the Ural Mountains ; it is purified from 
the nietal^ which accompany it, Osmium, Iridium, 
Palladium, by a complicated process. It is a 
very heavy greyish-white metal which is quite un- 
attacked by ordinary acids, and is only dissolved 
by aqua regia; it is slightly attacked by fused 
caustic allailies ; it does not tarnish and cannot be 
fused in any ordinary furnace, but melts readily in 
the osyhydrogen blowpipe. It is very useful in the 
laboratory ns a support for fusions, etc. it alloys and 
melts rciulily when heated with lead, tin, etc. The 
principal salt is Plutinic Chloride, PtClj, prepared 
by dissolving platinum in aqua le^a and evapprat- 
ing the solution over steam, when the salt is loft as 
an orange-coloured mass ; it is very soluble in 
water ; its solution is used in the laboratory, ns it 
pves ohamotoiistio yellow crystalline precipitates 
with potassium and ammonium chlorides, but none 
with sodium cldoride. The .'uiimoninm chloride 
precipitate, (NHJjPtClo, wlion raised to a red heat 
is decomposed and loaves a mass of “ spongy plati- 
num ” ; tills platinum sponge absorbs certain gases 
readily— thus if a stream of hydrogen bo'directod 
on it, it promotes the union of the liydrogen with 
the oxygen of tlic air to such an extent that the 
platinum becomes red-hot. 

The remaining platinum metals are rare, and do 
not require detailed description; they resemble 
platinum in their high melting-points and indif- 
ference to the action of acids, etc. Some points of 
interest may be noted. An alloy containing one 
part of iridinm to nine of platinum h.as been used 
with great success for staudarcl measures of length ; 
it is hard, strong, elastic, infusible, and not liable 
to tarnish. An alloy of osmium and iridium is 
execcdingly hard, and is used for tipping the ends 
of stylographio and gold pens. 

Palladium has been lately employed for the hair- 
springs of w,atohes, since it is not liable (like steel) 
to be magnetised when the watch is in the neigh- 
bourhood of a powerful dynamo. 

We have now completed our survey of all the 
more common elements and their chief com- 
pounds, but tlie're still remains a branch' of chem- 
istry which is so vast that we shall be able to do- 
little more than touch upon it; this branch is 
what is usually known as Organic Chemistry. 
Before- entering upon its study, it will be con- 
venient to consider various subjects of great 
interest and importance, tvbich have not been 


hitherto disenssed at any length, and wliich th6 
student will, we hope, by this , time be able to 
appreciate. 

Atomic Weight and the Atomie Theory of Dalton. 
Long before Dalton's time many philosophers had 
snggcsjxrd that all matter consisted of particles 
which could not be further divided, and which wer-e 
therefore called atoms (Greek a, not; and re/u'u, 
temuo, to cut or divide). By a stroke of genius, 
Dalton, in 1808, suggested, and to a certain extent' 
proved, that atoms h.id not all the same weiglit, 
but that tho atom of each clement had its own 
relative weight. _ 

Dalton also proposed his “law of multiple pro- 
portions.” If tKo elements, Kahxl b, comVme inform 
several eamjiounds, if see talie a fixed amount of A, 
then the different amounts of b mhieh comliine mith 
A hear simj>le radio to. each other: e.g., in olefiiint 
gas six parts by weight of carbon oombhio with 'one 
part of hydrogen, in marsh gas the same weight of 
carbon (six p.arts)' combines with two parts of 
hydrogen, etc. ; this was explained by Dalton by 
supposing that the formation of a compound takes 
place by tho union of atoms, -and that each 
elementary atom has its own fixed weight as com- 
pared to hydrogen, which was taken as tlie 

Since Dalton’s time the atomio weights of tho 
elements have been determined many limes with 
' the utmost care. They are usually found by 
determining — 

1. The smallest quantity by weight of .an element 
which enters or leaves -a chemical compound (i.e., 
tho weight of one atom); the smallest quantity 
of hydrogen so entering or leaving being taken 
asl. 

2. The specific gravity of the clement in the 
state of gas or vapour (H = 1). 

3. 6’1 divided by the specific heat of the element 
■in the solid state (specific heat of water = 1). This 
only gives an approximate result. 

It is obvious that with such elements ns platinum, 
which have not yet been converted into v.apour, tho 
second method of determining atomio weights is 
useless, while the third plan is inapplicable t(, 
oxygen, hydrogen, etc., which cannot be obtained 
in tlie solid-state under ordinary conditions. 

IVith reference to tho third method it may he 
explainedlthat the specific heat of a substance is 
tlic quantity of heat required to raise the tempera- 
ture of one pound of it 1° Cent., the quantity of 
- heat required to r.aiso the temperature of one pound 
of water -1° Cent, being I'OO. Thus the specific 
heat of bismuth is 0-03 ; in other words, if one 
pound of coal is required to raise a certain weight 
of water 1° Cent., only 0-03 or of a pound 
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alloratioiis in tlic alomio -vroiglits of 
some olomonts, e.//., tclliirinin, wliicli have been 
justified by subsequent deloi-minat.ions. , ‘ 

Organic Chcmhlrg. — One ot the lirsl points ol 
fliflorence to be noted between organic and in- 
organic chemistry is tluit while in tire inorganic 
brat'cli tlio elements whicli we study arc numerons, 
but tlic vaiiiiiis compounds ot each element arc 
oomiiiutitively tew, in the orgiinic prorlion of the 
subject we shall Itnd the nninher nt elements con- 
cerned is comparatively small, but the compmmds of 
these elements arc almost innumerable. All organic 
substances contain carbon, ttnd the cimrmou.s 
number ami com]ilcxity ot the eom])ouuds ot this 
element with liyilrngcn, oxygen, and 
nitrogen seem almost o.vclusivcly to be 
due to the fact I Imt carbon lias a power, 
ahaost unknown in oilier elements, of 
linking its iitoins togellier .so tlial we 
may have thirty m more alom,s of car- 
bon in one uumiiutinil. Organic ciiemis- 
try liiis llierefuro been defined ii.s tlic 
ciiciiDHlrg of tke carbon cninjaiantlo (ox- 
eluding CO, CO-, and CSJ ; others have 
suggested tlial iirgamc cheuii.sf ry niay lie considered 
as llio rliriiiiitrg tif romjmiml rat/ielco, since jastas 
we linve in inurgaiiin clicntislry llie metals or electro- 
positive elements and lliu non-metals or nogalive 
eloiiieiits, so we liave iti oiganiu cliemistry tltc 
positive lailicles and tlie negative radicles ; by far 
the larger miiiiber of the radirles are jios-itive. 
Tims, jn.st as wo liavo tlic metal pula.>-.siuiii, K-; its 
hydinle, KHO: oxide, K-O; its sails, KCI, K-SO 4 . 
etc., so wo liave llic positive mdielo otliyl. ( 0 - 11 ,,)-; 
its Iiyrlrnte, C-lIjlIt), oidiiiarv alcoliol; its oxide, 
(C-lIj)>0, ordinary ether; its ehiorWe. C-lIjCl ; its 
snlpimle, (C-H,,)-Sl)j, ole. Tlie niosl imiiortant 
negatir u ladielo is c) aiiogeti, (CX)> whicli lasemhles 
in many resiK-els tlie linloguiis (cliloriiie, bromine, 
and iodine), and refilace.s them itnminy comiioiimls. 

As tlie niialssm of orgnnie ciimpoimds filay.s nu 
imiiortant pirt hi determining their formula*, wc 
will give a sliort neeouiit ot Hie principles of the 
metliods eiii[>Uiyed. As .st.atcd above, .allergiinic 
bodies contain eaiiion ; one large class, the liydro- 
carhons, are coiiiponmis of carbon with liydrogon; 
nmiiy organic siibstaiicos contain cariion, hydrogen, 
and oxygen ; another great group consist ot carixm. 
liydrogen, oxygen. tnirl nitrogen; otlicrs, again, con- 
tain ohlorine. hiomiiie, siilplinr, etc. Wo .shall 
confine our attention to the methods of estimating 
the great organic clomeiils. carlioii. hydrogen, and 
nitrogen, since oxygon is liardly ever cslim,atcd 
directly, Imt. the quantity present is calculated by 
-sublTaCting th'c sum of the weights of the other 
, -elemehts' from 'the total weight of the .substance 


analysed. The first step is to ascertain wbother 
the substance contains nitrogen ; this can nstialiy 
he decided by heating some of it in a glass, tube 
with soda-lime (i.c., quick-lime slaked in a solution 
of sodium hydrate). If nitrogen is present, ammonia 
will be cvolvctl, and etm he 3 ecognised by tlic usual 
tests. If nitrogen is absent, the an.alysis is con- 
ducted as follows ; — ^Tlic substance is carofullj* and 
thorongbly dried, and a .small quantity, about 
I gram, is very acciimtuly weigiicd out, mi.xcd with 
diy oxide of copper, and the mixture placed in a 
Inhe ot hard glass about 2 feet long and -I- inch in 
diaiiictcr, witli many precautions wliich wo have 
not space to give in detail. The glass tube is 


dtjuvn out, and closed nt one cud (occ Fig. 48) j In 
tliu other cud is lifted n U-tube, a. containing cither 
ciilcimn chloride, wliich has been iircviously fused 
to deprive it of water, or a little strong sulplmrLo 
acid; to lliis i.s alt.aclied by a s’lort piece of iiiditt-' 
rnliher tubing a set of bulbs otmttiining a strong 
.solution of potassium liydmte. ju; botli tiic U-lube 
and the potash bulbs are very enretuHy weigiicd. 
On heating the tulio containing tlic inixtnro of llto 
snhsianoe wltli the oxide of copper, the former 
burns liy the aid ot oxygen derived from tlie oxide 
ot copper, and is converted entirely into water niiil 
cnrlinn dio.\ide ; tlie water is complotciy nh-orheil 
by the U-tuIie, tiiid tlie enrhoti dioxide by tlin 
potash bulljs. When the conibiislion is finished, lire 
closed end of the co»ibustioii-f ubo is broken and con- 
iicclcd with dryiiig-t lilies, ami the ga.seoiis contciils 
slowly snoked tliroiigh the, U-t ube and potnsli bulbs. 
The increase in weight of the U-tiihe gives the 
weight of water produced and the iiicrcn.se of weight . 
ot tlic potash bulbs the weight of carbon dioxide 
To lake an example:— 

.O-sn gram ot a hydrocarbon gavc.O'SOSS gram 
CO- and •2655 grtim H-O. 

Now, 1 atomic weight of,C = 12 

2 „ „ „'o = 82 

.'4l 

So tluit 44 parts by weight of CO- contain 13 p.aria 
by weight of .C, or to put it in another form — 
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r>T>iclit ot IIjO X 2 _ 


^ soi.-i y 12 

S D — -p = -220.1 carbon, 

anil “ ’ = '0203 hydrogen. 

^.l gnim of tlic hydrocarbon contains therefore 
■220." pr.iin C and •02n.'i gram 11 : 
or, 100 parts contain 8.“! 2 parts C, 

11-8 parts H. 

100 0 . 


LATIIT.—XXX. 

[rmlhwrftfimx 2il4.1 
THE AGEIC0I.A OF TAOITUS. 

■n’E now proxio'c to set before you a complete 
v.-iirl: of Korn.aii literature. This is the life of 
Agri'.'Ola. ■i\ho was povoinor of the Boman prorince 
of Brimin in the iir.«f century of oar era, written by 
his son-in-law, the great historian Tacitus. Wo 
jiropose to tell you what is known of the life of 
Tacitus, to give yon a biiet account of his works 
and literary stylo, and then to add soinc account 
of the subject of this biography. 

LIFE or TACITUS. 

0( the life of Tacitus wo know but little ; some 
facts we may deduce from his writings, others from 
nllnsions to him. or letters addressed to him in the 
corrcspandence of the younger Pliny. Evenhis name 
wo do not know noouratcly, for though there is no 
- doubt that his uomcn (the name 'of liis gang) was 
Cornelius, and that the cognomen (the name of his 
family) w.as Tacitus, we have no^anthority to enable 
us to decide whetlicr bis j}raenomen (his first name) 
was Gains or Publius (each name being ascribed to 
him by different writers). Ilisbirth took place about 
• the year 50 A.D., his de.-ith probably not earlier 
tlian 117, so that his life was passed during the 
reigns of some of the best and some of the worst 
emperors. In 78 he married. ' the . daughter of' 
Agricola, the subject of the present memoir, and in 
the ensuing' years hdd various public offices unti], 
in 97 \J}.. in the reign pf Nerva, he reached the 
highest point of the career of honours open to the 
Homan citizen, and held the consulshij]. 

WOBKS OF TAOITUS. 

The “ Agricola,” which, with one unimportant ex- 
caption, was his ehrliest work, was published in 
the year of his consulship ; it was followed nest • 


year by the “ Germania,” an account of tlie land of 
Germany and the different tiibes who inhabited it. 
Tliis is a book of some interest, as itpresetresforus 
a description of the manners and customs of 'the 
Teutons, of whom our ancestors, the Anglo-Saxons, 
formed a part. Both of these, however, were but 
minor works. The tosh to which Tacitus devoted 
the later years of his life was the composition of 
the history of the Empire, from the death of 
Angostns (14 A.l>.) to the accession of ISTerva. The 
latter part of the subject he tieated first in the 

Histories," a work published some time between 
103 and 106. This was followed by the “Annals,” 
treating of the earlier period, and showing the 
bighe.st development of his literary style. Only 
parts of these works have come down to us, but 
cnongh remains to witness to bis great powers both 
as an historian and as a literary artist. 

STYLE OP TACITUS. 

The style of Tacitus is a great contrast to that 
of Cicero. Cicero wrote the most correct and 
polished liatiii, and aimed at richness of expression 
and well-rounded periods. Tacitus is concise and 
poetical. Tlie grammarians distinguish three oha- 
ractcristics in Tacitus. Brer Has. Variaias, and Color 
PeeticttS. Under the first heading we must notice 
Ms extreme conoiseness of expression, the way in 
which 'by a happy phrase he describes an event, a 
motive, or a ebaracter in two or three well-chosen 
words. He is a mastoz of emphasis and epigram. 
His Varietas appears most i>rominently in bis choice 
of constructions; he combines together different 
grammatical Idioms to express ideas wliioh are ex- 
actly ai^ogous to one another. Thu; wo find in 
the same clause singulars and plurals, adjectives 
and substantives, participles and gerunds, aC’ives 
and passives, all being consciously used to produce 
the effect of variety. The "poetic tinge,” which 
has been traced in his works, consists in the adop- 
tion of words and constructions, which had hitherto 
been almost confined to poetry, for the purpose of 
describing ordinary events in prose. This charac- 
teristic (and the others also in some degree) are 
generally prevalent in the so-called "Silver Age” 
of Latin literature. Tou must remember that in 
all languages poetry and prose are dei eloped on 
different lines, and that poetry always claims for 
itself a greater boldness and freedom in the choice 
and use of words. But from Vergil onwards, Latin 
prose siyle was largely moulded by the poets. 
Vergil exercised an enormous influence on all later 
writers. Livy adopts words, phrases, and con- 
structions from him, and Tacitus-carries this tend- 
ency stUl. farther. 

Xh^e cbaracteristios yon will be able to notice 
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in llie “ Agrioola,” but ns tlie style ol Tacitus was 
only gnuliially (leveloijctl, they are not so pro- 
nounced in iliia work as in the “Annals,” which 
was hi.s last production. 

■ Till; AGRICOLA. 

The life of Agricola is the most perfect biography 
that liu.s come down to ns from the pen of any 
classical wriler. Tacilns had a filial affection for 
the hero of his work, and had also, from his inti- 
macy with Agricoin, the best means of ascertaining 
the true facts of his life. Sforeover, the book 
])ossessos a special interest for ns in the ncconnt of 
' Agi'icola's campaigns in Britain. It will be best 
for yon, before yon read the bnokj to understand 
soniolhing of tliu Itoman ])olicy in the provinces 
and in particular to learn how Britain wn-s treated. 

Agrioola, the hero of Tacitus’ work, represents 
(as Messrs. Churolt tinil Brodribb have pointed ont) 
the highest type of Roman clmractcr. “An able 
ofliccr, a jn.'-t and at the same time a jiopitlar 
governor, ii vigoroa.s reformer of nhnses, a eon- 
qncror of hitherto nnkaown legions, Ifc was .nhso a 
man of menttd ealtmv, and of singular gentleness 
and amiability." Per this roii.son alone the bio- 
graphy would Iw well worth our study, hut, ns we 
have said, it po.ssessos other intero-sts for us. It 
contains llm carliisst account of our own ishmd and 
its inhllhltant^ ;ls ucll as of t he cniniviigns of the. 
Romans iu Uiitiiin. Tliis is nut, of course, ac- 
cidentni. 'J’aoitus did not neglect his sutijecl in 
order to write ii dis-.citalion on a roinoto jKirt of 
the Roman Empire, but Agrieohi (who li\ed from 
3,S A.i>. to i):i) Ix'gan hi.-, otlieinl career at an eaily 
age in llrilaiii, continued to sene in tho ishmd as 
a suhonlinatp ollicer ten years later, and finnlly 
held tho oflico of gotornor for eight years, and 
hsiring subihtcd all opposition and carried the 
Rom, an anus furllier tlian tlicylmd ever advanced 
before, lie returned to Rome. TIic hist eight ycais 
of ins life were pas- -ed In retirement, and Tacitus 
has little to tell ns cimeoniilig this ])eriiHl. It will 
bo seen, llierefure, tluit .-Igrieola’s enreer was in- 
timately eonneeti’d witli the bistorj- of events in 
llnlnin, aiul lliat m re.ality Britain docs not occupy 
■1 dispro]ioi1iou:ile pl.'ue in the biograpliy. 

Tin: ltO.MANR IS BRITAIX. 

Now let US consider the gciienil policy of the 
Romans in the proilnces. The e.<lnbli.shniciit of 
the Empire Iiy August ns Caasir savcil tlic Roman 
worlil from di.ssolution. The Rcjmblican Govern- 
ment luul shown itself incapable of defending the 
vast csicnl of dominion wiiicii had bc<>n acquired 
by the lloiiiiin sword, and equally incapable of 
ruling olloctually tlie. diverse nhtiuns who were 


Rome’s subjects in tho provinces.' Tho Imperial 
Government, on the other hand, gradually intro- 
etuced peace, order, and good govern incnl ; orgtinised 
and controlled the provinces, and maintained tho 
frontiers against tlie barbarous tribes beyond, 
licnee it is that tlic history of the first hundred 
years of the Empire is in its ino.st important features 
the hLstoiyof the scttlcmont and defence of the 
provinces. 

But at first Britain was not a province. Julius 
Cais.'ir, it is true, had invaded tlic island twice (in 
fi5 and St n.c.), while ho was engaged in subduing 
the Ganls, but his c.xpcditioiis wore voyages of 
exploration ralbcr than of conquest. Aftor'thnt, 
as Tacitus says (chapter 13), “tliero was a long 
neglect of Britain." Augiistiis laid it down ns a 
maxim of foreign policy tliat the frontiers of I lie 
Empire should lie maintained, Imt not extended. 
This policy he himself and his successor Tiberius 
consistently carried out. Britain, then, lay without 
the bounds of the Empire; separated frotn the 
nearest Roman province of Giiul by the sen, and 
inhabited by wild, uncivilised tribes, it could not 
tlireatcn danger to.tlic Romans. But there was a 
considerable infercour.so between the Britons and 
the Gmils, ' Tacitus (clinptcr 11) argues that the In- 
habitants of Sunt hern Britain were closely reiatotl 
to 'he Gauls of tlie.opjmsltc co.nst ; and it is certain 
tla.t there were striking siiiiilnritios in religions 
and other ciislom.s. Gaul liiid boon subdued, and 
on the whole gave little trouble to the Romans; 
but tliero w.ns .always .a cert.-dn tunount of dis.af- 
fcotion among tiie national party, disailoction 
which wn.s kept alive by tlic Druids. This sbato 
of nlTair.s the Romans could not hope to remedy ns 
long ns Brilain lay near at Iiand ns a roCugo for 
the discontented, where they conhl plot revolt, and 
whence they could return so easily to renew their 
attempts. These consulcrntions first influenced 
the Romans to enter Britain, witli tiic'inlcntion ol 
reducing it to the form of a province. It wn.s ne- 
cessary fir.--t of all to siilidiie tlie soiitli, but wlioii 
once in Britain -it wais diflicnlt to stop tlie work 
of conquest, for as there was no natural frontier, 
tlie trilx-s outside wore .always a cmi.se of danger 
and distiirliancc, and it was impossible to keep tlio 
wild and insuliordiiinte Britons within llie Roman 
province in check, wliile tlieir independent brctltrcn 
were prepared to seeond any revolt. The hislori' 
of the Romans in Britain is, therefore, tho history 
of the gradual advance of tlie Roman frontier, a 
work interrupt oil by constant revolts on tlie part 
of the Britons, who were too savage and independ- 
ent to lamely submit to foreign dominion. 

The course of the Roman conquest i.s sketched 
for you by Tacitus. IVc will briefly summarise tho 




Cjlcdonisn t lilies in the centre of the country, and 
how after taking hostages from the conqncrcd, he 
wag prevented from PcttUng the country by the 
jealonsy of tlio Emperor Dpmttinn, we must leave 
you to rend in the pages of Tacitus. 


XtoEFACE: J}iagrvx>Ji!i U not acceptable to an age 
nhieli prefere mitre. Yet a happier time than 
Dom man's has arrived, and to write the .life <f 
Agricola is fur Tacitus a filial duty. 

1. Clarornm virorum' facta moresque posteris 


exactae actatis terminos per sileutmir 
Non tamen pigeWt vel incondita ac nidi v 
riamprioris seriitntis nc testimonium i 
bonorum composuisse. Hie interim 1 
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FiwnpilsstniVK « cqnivalciit to 

omnrs, mid is tliorcfons follimcd hya iiliiral wrti. 
Jfoniamtiytigcbit, By lliis Tacitus means Hint he mill not 



KKV TO Tlt.tjrSLAT/OX TTlOM VnUGIL-IIl. (p.2tfl) 
All were silenr, and IkM thufr cotiiitcnmu'es fii ntfeiitinn. 
Then fiuiii ]ii«( Ctaicli, ratlior^^Kticas thu.< hegnu:— '*Too 
cruet to W. tolil. O Queen, is Uie^^iicf tluityou liid me reneuw 
h»n* ihtt J>.mjiatis)>MeirtN)y imTlhren' the j>'»werofTfoyanil IIk 
empire; mid (all) the <l(vds of misery uhich 1 saw mjsrlf, 
mill Ihe Ards hi mhidi ( hiok n irrmt part. Tt’lio, in ielHnfs 
«f such thln;;s— who of the M.\rinidt)ns or tltu Dohijtes, w 
what RoWliT of riithl'S't inKc-i, coTihl n'fmin IrfiTii feaw? 
And now dewy ni^fht is f.dilii;; over the shy, and tho setting 
slats emmsel slninher, 3hil if yon have so greet n desire to 
learn of our dontifall, attd lit brief uonls to hear the last 
ivuirerlitg of Troy, tlMUich my tnlnd shrlnhs from memory 
ami starts Inek In anguish, I will attempt tho task. TTearied 
In war aim! foiteil hy fate, the le.'iders nf Uie Bminans-nnw 

liiify as a wonnifllit, with rtie divine skill of Mas (aiilins 
them), mid Intirlaec its ribs with planks of fir. Tliey 
preh-ndlt tsAjowfor their (safe) lotmn; this Is thenimnur 
tkd (.preadA abroad. In this liny enclose secretly In it's 
Iwllow jJdfS certain plekit! heroes whom they chose, and 
fill closely the hmj** liolhiwi^ of IIh woinh witli anned warrinra 
.... Tlie crowd Is dti-lded hi niicerlninty into opjiosing 


Ids tmin, I«aoeoon In ileiy eagemc.ss conics down from the 
top of the ritadfl, and while hlill fur ofr(crics out): * What 
piMt iindncss is this, O Inplees citirens? Peeni yon that 
niir enemies Imv.v'illcd away? nr think yon tliat any gifts of • 
the Ikinaans are fieo from gmlo? U this >*our knowledge- 
of Ullxea? EiUier the Arha-ans are siiut up nml concealed 
within this niOHs ofivood, or it Is on engine ftanicd against our 
walls, intendi'd to ipy on our houses and to come clown on the 
city from above; or (else) there is some (othci) scci'et guile. 
Trust not tlie horse, O Tcnemns; wliatcwr it l»c, 1 fear tiie 
Banoans, even though they lienr (iia) gifta.' So ho spake, 
niid with mighty strength he hurled: a iiugo apear against 
file bottAt's Aide, aad into the jointed arcli of itA holly. It 
lodged (and stayed) quivering j imdas thewomb shook again, 
tlic envonr: sounded hollow, and gave forth a groan. And had 
the fhtcA of the giMls so willed itT^bad (men's) minds not been 
dfstnuight, liQ had led us on to spoil with sword tho Arfpvcs* 
lurking-place ; and thou, Troy, wouldst now he standing, and 
thou, Priora'B lofty citadel, wouWst (slill) remnin .... Wo 
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nmnner."!, .ippliod to tlio Englisli .lutboritie.*! to lio 
aJlowetl to work as a sliipwriglifs labouror in one 
of llio royal dockyards.. Not only was permission 
gnuitcd for liiiii to work .as he wished at Deptford 
dockyard, hut orders were given to the superin- 
tendent there to let the stningcr see as much as 
possible of the slii]>btiilder's art, and to'afford him 
every informal ion ho iniglit desire. A good lioiisc 
(one that belonged to the Evelyn family, and in 
whieli John Evelyn, the accomplished diarist and 
uulhor, wrote and studictl) was taken for him and 
his eoinpanions at Deptfonl, so that he might live 
near his work, and in the dockyard he laboured 
early and late, and po.sscsfcd himself to a remark- 
able extent with the knowledge of a skilled ship- 
wright. This wa.s not the only object ho lind in 
entering himself .-U the y.ird. He knew, none 
hotter, that oxjiinplo is worth a liniidrcd precepts, 
and that he could apjK-al from those of hi.s subjeots 
who did not think it bceamc them to work, to his 
own exam])le, by whieh he had .shown them both 
how to work and why they should work. 

Tliis slu|)wright stud dockyard Inbonrcr was 
Veter the Great, Czar of Iiiis.sia, who a few months 
before had quilled his oapilal. Moscow, to see and 
learn now tl.ings for his kingdom, of wliicli the 
mo.st important knowledge tliat lie po.sses«ed was 
that it sadly needed rcfurmalinn in every deiiarl- 
inent. Ilesnhed to bring bis comilrymen out of 
the barbarism in wliicli they were iiiimcrsed, iind 
aware tlinl tlii.senuhl only be done by the inlro- 
dnelion of eiviliseii l■lc•tllen1s from williout — aware, 
too, of the siiiier.stilioiis lioiror the Itns.sinns had 
for eitlier leal ing their oun coiiiitiy IhemselCes or 
for allowing strangers to elite.' .. - he conceived 
the idea of making a tour of the pri.-.eipal enpit.als 
of Enrnpe, wliuro lie might learn for liimseU what 
was worthy to ho iiitrodiiecd, imd whore he might 
enlist artincei's and scieiitilic men in his service to 
come to Russia ami teach his .siibjeuts. At the 
same tunc lie sent aiuba.s.s.adiira to the seVcral 
courts of Eiirojic. that Russia iniglit be reiircsenled, 
and Hint lie iiiiglit know from nntlicntic sources 
wliat was going on in the world of politics. 
Aiiislcrdaiii was the fust city that arrested Iiis a1- 
tciiiioii, wliere tlie great aimniiit of sliippiiig. of 
wliieh lie was cxeeediiigly fond, drew him witli 
peculiar force- He worked in a dockyard there for 
some time, living like any otiicr labourer, .and 
refusing to .allow any distinction to bo made 
between liiin and liis fellows. After acquiring all 
the knowledge lie could pick up in Amstcidam, ho 
came over to England, 

Hough, oven brutal in his mamiers — for what 
w.as he hut the cliief barbarian of bis empire ?— 
the Czar Peter liad talents wbicb were superlatively 


gFc.at, as comiiarcd with those of anyone else in hia 
dominions. He bad the wisdom to see wherein hia 
people were wanting, and to recognise tlie means 
of supplying their wants; lie had the magnanimity 
to disregard all the carping criticisms of those 
■who, having been bom in more civilised countries, 
aifcctcd to despise the wild men of the nortlr; .and 
ho had the courage to jicrsist in improAung, in spite 
' of themselvcs.-a nation avIiosd leaders hiitod to bo 
reformed, and whose fears and superstitions 
whispered them to cling to the dead past rather 
tlian to draw life and energy from tlie living 
present. Rough maimers, as indicatiA’C of a strong 
will, were pcrliajis essential to the falfilraont of 
Peter's pnqiosc. A soft-speaking, gciitlc-handed 
man would never Iiavc curliert the iiil licrto unbridled 
licence of a savage soldiery, nor Imvc oA-crcome the 
pig-heudod, iinrcnsonablc opposition of priests and 
landlords, who only saw in tiic cnliglitcnincnt of 
the tuition the downfall of their envn power. 

The Czar Alexis, grandfather of Peter the Gre.tl, 
was the first native prince who seems to have 
thought the Ru.ssians cnpablo of being anything 
more than mere savages. Not until liis suocossion 
to llio llirone h,ad the empire aufficioiitly recovered 
from the repeated incursions of the Mongolian 
Tiirtar.', of the Poles — who devastated whole 
districts, and kept ito'sessioii of strong towns like 
Smolciisko— and from tlie still more fatal -woiitids 
inllictcd by civil war, to allow of attention being 
turned to the general amelioration of the empire. 
Hitherto Hin history of Russia consisted of 
.acconnls of savage life on a large .scale, of the 
conflicts which one .set of groat cliicfs waged with 
(mother, of the struggle for supremacy between the 
head of the Slatoand the Church, and of tlio gradual 
nlssorption by tho Czar of .all actual power, which 
ho held. iie\ei£heless, as all despotic rulers must 
hold their jmwer, by the good-will of tlio guards 
who arc the ininislcr.s of their will. Alexis came 
to the throne in 101.'), and soon proved to be tlio 
"Mill, strong man” rvlio knew bow to rule, not 
merely in the interests of ids family, but in those 
of liis]Acoplc. lie did sometliiiig tmvnrds lessening 
llic power of the soldiens, diminisiicd that of the 
priesthood, ami by protecting mcrcliauts who camo 
from the southward and from Sweden witli their 
wares, encouraged coniuicrce ami to a slight c.xtcnt 
Rnssuin inauufactiire. J’.iit ho had a difficult task 
to iiorfonu — luird, uiiimpressioaable sUiff to work 
upon; and in consequence of tlic geographical 
position of Russia, and the c.xlroino ignorance 
which provailoil in Europe as to its character and 
resoHTOOS, ho liad little or no .symijatliy from ■o'ith- 
bnt, Nor ia tlint day Russia was to the other 
nations of Europe what Abyssinia is to them now, 



of Dnssin. in nny cnpital in Enropc. 

Alejcis did his bos-t for his countrymen, .iml 
dying in 1G7G, was siiococdod by his son Feodor, 
who entered fnlly into nil his father’s plans, and 
proceeded on his accession to the throne to develop 
tlie policy of iniprovomont. begun by the late Czar. 

•• He lived the joy and delight of his people, and 
died ninidst their sighs and tears. On the day of 
his dcccuEc Moscow was in tlie same state of 
distrc'is which Home felt at the death ofTitus,” 
■nTotp a linssian hLstoriati of this prince, who reigned 
six years, and dying, bequeathed his crown to his 
youngest ohild, Peter, a lad of no more than ten , 
years of age. l\an, Feodor’s oldest son, was half- 
witted, and his sister* Sophia, witliout authority 
. from anyone, took the government upon herself, 
and during .-even years did nearly as muob to throw 
Russia back into barbarism as her father and 


and autocrat of the Russian dominions. 

As soon as he had reduced chaos into something 
like order at JIoscow, Peter began that deadly war 
against the Turkish power wliich has burst out at 
intervals ever since, and which, If Russia works Its 
win, will probably never know its final end till the 
cross shall have been again planted in Con- 
stantinople, and the Turkish power, which entered 
Eiuropo in liSS, shall have been driven once more 
into Asia, whence it came out. Peter's enterprises 
against the Turks were very successful. Ho 
defeated them with troops inferior in discipline 
and armament to their own, and took from them 
the port of Azof, so opening the Black Sea to 
Russian commerco, and securing an outlet for 
Russian enterprise to the southward Penetrated 
with the belief that commercial intercourse with 
other nations conld alone enable Russia to become 


grandfather had done to bring her out of it. civilised, he conceited the pl.an of making a 

'Peter, who knew that the crown had been left to , watery highway throughout hfs empiie, from the 

him, was angry, e\cu as a child, at the usnrpation Baltic to the Caspian and Black Seas, by means of 

of which he was the victim. He chafed at the canals which should unite the rivers Dwina, Volga, 

■restraints to which his sister and her ministers and and Don. To secure the communication on the 
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trades and professions in Ms train, who were to 
help him .in his public works, and to teach his ■ 
people the knowledge of other conhtries. Generals, 
railit'ary officers of all grades, engineers, ship- 
wrights, . architects, gunsmiths, cutlers, medic,-il 
men, artifioors and meolianios of all kinds, naval 
officers and experienced seamen, were gathered out. 
of those countries which had specialities in tliem. 
Groat Britain and Ireland, Holland, and the Nether- 
lands furnished the greater part, but artists were 
allured from Prance and Italy, by the tempting 
offers of the Czar, to undertake a residence in the 
cold climate of the north. 

Emboldened by his contact with cirilisalion, 
and disgusted from tho same cause with much 
that he saw when he got home, Peter summarily 
abolished immediately after his return some of the 
most cherished and most harbarons institutions of 
tho empire. He hanged some objectors who had been 
troublesomo during his absence, and he refused to' 
listen to the complaints of those, the priests in- 
cluded, who stood forward as tho advocates of the" 
ohVoi-dor. His wilt was supreme, and, being as 
strong and unyielding ns that of tbemost obstinate 
maa in his empire, carried all opposition before it; 
and the people, venerating him ns the Czar, and 
ignorant of what now coercive power he might 
have brought with liis othor novelties from the 
south, gave in to liim, and suffered him to tame 
thorn, even to shaving their beards — this reform 
almost cost a revolution — without resistance. 
General Gordon set to work upon the armyj and 
sucoegded, by dint of unremitting •attention and 
tho exercise of the utmost severity, in putting it 
into shape, though it required many - defeat from 
the hands of Swedes before it could uc nadc at all 
conlident in tho presence of European enemies. 

, Scarcely Avas tho .army removed one degree from 
the class “ rabble,” ere occasion called for a display 
of its powers. In 1097 Charles XII. of Sweden 
came to his father's tlirone, and commenced that 
series of wars which astounded and convulsed 
Europe. Peter entered into alliances ^S.'ith tho 
King of Denmark and the Elector Frederick. 
Augustus of Saxony, who had been chosen King of 
Poland, and iii 1700 the war began by the Danes 
invading the territory of the Duke of Holstcin- 
Gottorp, the brother-in-law of the King of Sweden. 
Charles XII. appeared suddenly before Copenhagen, 
which he blockaded by sea and besieged land, 
and be so pressed the Danes that their king was 
compelled to make peace on humiliating terms, 
and to leave his allies to their fate. From C(q>en- 
hagen Charles went straight and'swifily to Narva, 
which was besieged by the Bugsians with 80,000 
men. The Swedes numbered only 10,000, but 


Charles did not hesitate to attack the' entrenched, 
camp of the hnsiegers, wMch, after being breached 
by the Swedish artillery, was carried by storm at 
the . point of the bayonet. Eigiitcen thousand 
Russians were killed and 30,000 were taken pri- 
soners, -and all the baggage’ and artillery’ fell 
into the victor's hands. “ The Swedes will teach 
us how to conquer them," said Peter after tho 
battle, and at once took steps for bringing another 
. army into the field. Charles XII. continued on a 
long series of victories. Polos, Saxons; and^Rnssians 
melted away before him ; the King of- Poland was 
dethroned at his dictation, and a nominee of his 
own raised' in his stead ; the Emperor of Germany ■ 
had to concede certain things not by any means 

to - his taste ; and all Europe trembled when the 

King of Sweden, marched. Tliis went on from 
1702 to 1706, and then the Czar, having a large • 
army at his .back, thought he might seek peace 
with honour. But Charles declared that ho would 
not talk of peace until lie reached Moscow, 
which he proposed to burn. JLike another, invader 
(Napoleon I.), ho found tho Russians' prepared to. 
do anything rather than see their capital in an 
enemy's hand. Peter devastated tho ' country, 
liarassed the march of the SAvode.*, out oft' the 
discontented Cossacks, aa’Iio wero in secret nllinuce 
Avith Charles, and in. other ways hindered ills opera- 
tions. Finally, at PoUaA-a — AA-hich fortress, in (he 
Ukraine, Charles was besieging— the Czar came up 
AAith bis enemies ; a bloody battle ensued, in which 
the most desperate A-nlonr was shown, but the 
Swedes were utterly routed— 8,000 Avero slain and 
18,000 captured. Charles was obliged to seek 
refuge in Turkey, where he employed himself in 
trying to promote the anger of the Turks against 
the Russians, but he aa-us neA’or thenceforth tho ' 
thorn he bad been in tlio side bf the Czar. 

Peter, freed from external troubles, again turned 
his attention to home affairs. St. Petersburg -was 
finished, and tlie other great works were brought 
to a successfnl termination; vast strides aa-oto 
rapidly made in tho improA-ement of all public 
institniaons ; and the Czar had the iiappincss before 
his death to find by many infallible signs that he • 
was really looked upon as the father of his conntiy. 

The Russia Avhich he leR in 1725 aa’BS so radically ■ 
altered in character from the Russia to which he had 
succeeded, that it could flourish and be prosperous 
Trader the hand of a woman, Peter's widow, Aiffio 
succeeded him as Catherine L The height to 
which Catherine II. and suooessiA-e emperors have 
. rmsed it is matter rather of general history than 
for an historic sketch. • , • , 
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GnEEK.—VI.- 

tut : Timri! nrci.EXSiox (mpj.iTi-i) 

1 . :;ouss M-ncjsE steji exds ix a cox^oxast 

(r'lPtn "Ctl), 

(iii.l Nmii'-: viio-e slum cntls in -v or -rr: e.y^ 
h fill, piv-is. ihr'^iO'C: a SrKpU, i€\<!uv-Bs, a dolpTiia ; 

0 7i')ar, yiysaT^tfT, ti (lift At ; i oSovtt ooiiT^os, tt iflotfi 
(Latin rfC7>'. Et:^li>Ii devtist'). 

,'iiiigujar. 

Nora. pit. oeii^is. yiyas. oSats. 

Gen. ^ie-or. tcK^iv-os. yiyarr-os. iaovr-tts. 

Eat. flr-i. SfXiSTr-i. fiyavr-t. oiirT-t. 

Acc. (Sir-n. Se\(p7v-a. yiyw.T-a. iaivr-a. 

Voc. pis. ScXijik. ylysv. oSovs. 

Plural 

Knu\. (SrvCT. SeX*rr-ei. yiytarr-ts. oSrfw-ei. 

Gen, firSr. Si\tpir-Ki', ytydrr-fv. iSdirr-ar. 

Dnt. f:-al. 3s\<pt-ai, ytyi-ai. oSoB-m. 

Acc. (Mt'-aj. S«X^i<»'-«r. 7 f 7 aiT-or; eSiur-as. 

Too. pTi'-er. Sef.^Tv-ts. y{yearT-€s, eSira-es. 

' 'Jjual. 

X.A.V. ^ir-c. SeX^u’-e. ytyavr-t. SSoty-t. 

G.D. S(X<SiV-oil'. yiydvT-ctr. iSSvr-cty. 

Tij this titles holong: the following adjectives : — 
(Ij In -as. -Cii'o. -av, as plXas, fifAtura. pdAay 
^geil. jat'Xai'jr, >icXair7;r. n4\avos), blach; and TtlXai, 

1 dXaiea, TcSxeo', siahapjiij. 

(2) nSr, irSffa, irHi- (gon. iraurds, srdasjs, iroxroi), 
all. crery; nnd its compound Suas, Smaa, Ssrtu-. 

(:<) ‘Eiiilv. IftuCaa, iuSu (gen. iudvros, luavnis, 
iuiuras), filliiiy ; and iKtoe, aaouaa, Skoi<, unrvilUng 
(a jiriratirc luuking tutiv into Snap). 

. (•!) The Jtdjoctives In -tis, •eaaa, -tv. For cx- 
aiiiplc. xepitis, xapi'eaira, x“P***', lorely, wiiicli have 
. ill the ihitit 0 jihirnl of the masculine and neuter 


Slnyjilar. 

7] AsupQuaa rh 


' VOCABULARV. 

Aurlt, -fvos, v, a beam, Aeafecu. I make smooth, 
ray. polish, masticate. 

AMs, he himself (Latin Ai/iih;, -ns, fi, Lybin, 
ij/se): 6 aMs, the Africa. 


same (Latin Idem). Mttxn. -n»i h, fight, 
Bpa/xst, -arcs, ro, food. . battle. 

’EX^f>or, -avTos. .in 'Oaippaluoyai (gen.), I 
elephant, ivory. smell sometiiing. 

ZBsropos, -oy (a 1 th gen.), noT^, once (an enclitic) 
easily passed, abound- tiXai-PpeTros, man-loving 
ing. philanthropic. 

'Hxuir, -oe, i, the sun. Xiipx, -as, f), country, 


Exercise 2T. 

Translate into English : — 

1. Oi Kaaty auBpiisrois i mrhs yovs 2. To's 

dSmai r& ftpsipara Aealyopev. .1. O! SeAipiyss 




GltEEK. 


Si.uhrJr.^. 

I'Torr.. u. IJ ih ampii. 

Gcii. fcceii'oO 

P.1T, (ffaf.i'-O crai^et. 

_VC‘('. (TC^iTj, Irakis. 

V<ic. raiif'r. iratfis. 

/•/urn/. 

Mu’n. (roCit'-ri) cro^nti, (iro^n'is) ire<iq. 
Ot'r. {rn'T'C-wl') tra^av. 

Il.\t traf/ni. 

Arc. (trci^'e'-as) irc^tTr. (trR>pt-a) ircfi^. 
Xoc. (trcf'i-ft) ^irat^t'a) aapif. 


Kom. 

Gcu. 

D,it. 

Voc. 


Jhin/ 
X.A.V. (TcCu'-t, 
G.TX aaOf'or 
Slr.yn/ar. 

f; Tpiii/iijl. 

(rptipfott rptifovs. 

(T/>!7>f-<) TfCr^n. 
(Tpivp'-«) -pn'iPTi. 

rpi'ipfs. 

J/nal. 

N.A.V. Tp.Virf 


/Vkw? 

(Tpi^pc-ert rpt/iprtt. 
rpaip/'ter iltnl rpiipan', 
rpir,pc-ir,. 

(rpi^pf-ttO rptvpcn. 
(rpivpt-it) rpivpnt. 


anil rpnlpii, 
G.n. T/'i7;pi'-oir anti Tpiijpoii' 


(Xotc recrs-.'ivo ar-x-nl inpcnitivc .singular. tlafivc 
dntil, and cenitivc piiintl.) 

AVe Fulijoin the tlcclons-lon of «hc proper names 
StiKpi-rijr. Snrratft, nnd tlrpiKA/riri -I'crie/f.^ (like 
the pJnenbr of TpiiJ.nfr, eo Anfx’eOo'nr). As- Plrictly 
proper name#, they arc foiintl only in the singular: — 
XORL SaKparris. (n«pi>.-A«'7)t) n<piieA5t. 

Gen. SvKpiiraus. (n»pi«X(foO flrpiKAt'oet. 

Dat. Zc.'«paT«. (IlrpitrArt-i) (IIcpiKX/ci) ntpucAcT. 

Acc. 2K»paT7i- (nrpwX/fe) IlepiicXtd. 

Voc. SwKpartt. (nrpiKXrrs) nrpfKXtir. 


Mark the contraction in tlie dual of Tpivptt into 
T-piiJpq (not into the usual form in •»), nnd the 
double continctioii of the dative of nfpiKX«ji. 

In adjcctive.s in -jis, -tt, when these terminations 
are preceded by a s owel, ca is commonly contracted 
into 5, ns in the proper noun nrpntXfd (and not into 
• 77 , ns in tta^ia, irafi^). For eanmple, oicXciir. «n- 
rcnoancil, mnkc.s hexUa into arxes in flic m.sscnl{ne 
and feminine accusative singular, and in the neuter 
nominative, ncpnsntivc, and vocat ivc ; so iyiiis forms 

6ytu. 

Proper names of this termination— .xs well as 
'ApTjt, jifars, in the accusative singular— lollow 
the first a.s well as the thir<l declension, nnd, arc 
therefore denominated hclerae/Uc (that is, ijC 
diffcrciA deciensiaiui) •, accordingly wo liavc both 
SuKpi-TTi and SioKpdvTir. But in those ending in 


.^.'13 


-KXur. the .a 
Grix-k. 



Attic 


AiVxpo'r.-a. -.ir- shameful. 
’AKpaT7if,-(t.iram<slfratf. 
‘AX 770 ^c, -tf. trill-. Imiii-:-!. 
’Aia(ayipat, -uv, i. Allax- 

‘Arevifr. unfort iiii;if c. 
’A^Mijr. -rr. uiiktiown, 

Aoi'Xvfe, -or. u- slavery, 
sen it tide 

'cxaSiii. -cj, iiian-hy. 

‘ErouIl^I^l'Sar. -oti, o, 
Epaniinonil.-u-. 


'HpnicXijt, -/avs, i, Hor- 
fuh-s. 

'Ii'SiKij. Tj, India. 

KdXapas, -on, 6. a reed. 
'OuiXfa. )/, intercourse 
(ivitli dat.). 

Snipitrrpf, -or.d.asopliist. 
Sot/ioKXvs, -tovs, i, So- 

SwTiipi'o, -or. v, Kilt Hi ion. 
Tiiirot, -170, i, II piacc. 
Tpaymiia, -os, 1 /, tragedy. 


Esiaicisi: 31. 

Translate into Eiigli.sh 

1. A! 2o<79kXioii» rpeyipSlat KaXal riirii'. 2. Ttp 
Svepdni «Vl rf ao^lit OavftdCoptr, 3. Sttapdrei rroXXol 
paGpral riVir, -1. Tf Ti-SiS-^; Tapd Tt rovs irora/iovr Kol 
Toiij iXo-Serr tJsom Tfu'pti KoXdpovt iroXXot<r. .3. A/yt 
orl TO aXigtte, <J traT. C ’Arafcryifpor. i rio^vcTift, 
SiSdireuXor ^i- ncpiirX/ovi. 7. ’’tt 'tipanXiTt, Toit 
oTUXsir* e-urppiar Ttdptxt- J®. 'Eirojueii'iii'Sor varpis 
iji- aCiat-oSt. !•. 'EXioipr riv OTOXf) UrOpxvav, 10. 
’Opc7ca9«, S I'tovfo, iXp9uv \6yuv, 11. Of BKpareTs 
aitrxp^* SotfXfiar SouXcuiaiffit'. 


E.vi.'licisn 32. 

Transl.ato into Greek • — 

1. Socratc.s had (in Greek, fo Snerates rrar) 
wonderful wisdom. 2. Pity unfortniiato men. 
3. IVc pity unfortunate men. -1. Slimy yontii.s 
were disciples of Soemtos. 5, Socrates had (iti 
Greek, to fWnttrs vnu) inuuh wisdom, li. Tlioy 
admire the wisdom of Socrates. 7. Tlie jm- 
inodemtc (man) serves n shameful servitude. S. 
M’e .admire tiio benulifnl tragedies of Sopliocic.s. 
0. True wonls arc Ijelicved. 10. 1 pity the life 
of immoderate men. 11. Have not intercourse 
with iinmodcrate men. 

(ii.) Xcutcr nouns in -or (gen. -ror, contracted 
into -ooO- Tho saibst.anfives of this class are 

exchidvcly neuter, and tlio tcriinnating tr belongs 
to tlie stem. In tlie nominiitire. tlie stem-vowel 
t ha-s passed into o ; for e.’camplc, rh yivas (Latin 
genwr), race (stem yms') ; rb K-Xiat, fame, g/org 
(stem kXccs). 

Singn/ar. 

N.A.V. ytvot. icXfot. 

Gen. (yt’if-cs) yivovt. (ex^f-os) eXtaat. 

Dat. (yfi-t-i) ydrti. (KX(E-i') eXe-ci. 
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APPLIED 3IECHAKICS. 


■■polvjroii p£ force?" or velocities, or accelpraiions 
as the case mar be. It K not riecessary even that 
the siile- of the jjolvtron shall lie all in one plane, 
as will be cjqplainod presently. 

Eeforc goiug^ further, the student shonld get a. 



sheet of paper and drawing' instroments, and., 
actually find the resultant of the forces shown in 
Fig. 2. In Figs. 3 and 4 the example is shown 



well bytaking-the forces in the order.in'which they 
follow each other -in Fig. 2; .and in. that case the 

polygon would h.ave re-entrant angles, like that 

shown in Fig. 4. I have given these two figures in 
order to emphasise the fact that the, order in which 


■339 

the force'- rre taken does not mattci. =o long as 
each side of your polygon represent.- a ixirlieular 
force, and rhe arrow-head- point the -anie way 

There is yet another ■naiy of solving such, a' 
question as this, :in<l I refer to it because tbc 
principle involved may he of great u-e to the 
student Infer on. Let force.s (or other vector 
quantities) act at the point F, and be such that 
they are 'rejire<cntcif by the lines fq, pb, ps, PT' 
(Fig. .7). the forces being 8, 7, G, and 3 units re- 
spectively. If each of the lines pq. etc., is pro- 
jected on two line- o x and o V, which intersect at 
right angles, and if, further, the algebraic strm of . 
the horizontal projections be taken, losether with 
the algebraic sum of the vertical projections, to 
form the two adjoining sides of a rectangle, its’ 
diagonal will represent the resultant of the forces 
to the same scale to which each of the lines p q, 
etc., represents its parlicnlar force. 

If Figs. 3 and G be carefully examined, it will he 
seen that LM,Fig.G,is equal to AB AO— ad— AJ, 
in Fig. 5, and tluit L s is equal to e n -1- E K — B P — 



£ G ; these being respecti^'ely the horizontal and 
vertical projections of the lines pq, etc., and repre- 
senting the horizontal and vertical eantjtonenls of 
the respective forces, SM representing tjieir re- 
sultant. I will not go further into this matter, but 
the student who knows a little trigonometry can 
easily calcKiafe the vectors here obtained by di aw- 
ing. Tills has been called the analytical method 
of solving such questions. 

ix,i,tJSTP.ATios OP oxra la'w. 

The student ■will not readily appreciate the truth 
of such a law as the polygon of forces unless he 
make a quantitative experiment with a simple 
apparatus, snoli as ho may readily con-truct. 

■ Thus, in the apparatu.s shown in Fig. 7, three 
forces act on a small body and are allowed to 
assume a position of equilibrium. A triangle is 
then Gonstmeted with sides parallel respectively 
to the three forces ; it will be found by measure- 
ment that the sides are also of lengths proportional 
to the forces, and as will be seen the arrow-heads 
point' concnrrcntly round the triangle. Here, then, 

is a praqtical illustration of the law, and when any- 

one performs this experiment, or a similar one 
with more than three forces, his knowledge of tin's 
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particular Jaw is ot a l;ind which lie can apply with 
confuJciicc. The student who has a little enter- 
prise ninj' try whether the law Is fullilled when the 



forces act in diffovnl plmics. For thui ho will 
require such an apparatus ns that rejufsented in 
Fi^'. .1. In tills ca.se si.'c known forces net Uy the 
strings OP, •()<{, on, os, ot, ovouasimilllxnlynt 
o, tlicsc strings, or foroe.s, being in iliffereni plano.s. 



Kew, when things h.avo altnincil a position of 
eguilibriuin, if a piece of wire he aitnebcil to o, and 
bent along o P for a distance 0 A, of as many centi- 


ractre-s (s.ay) as thert are units in the force op, tlien 
bent sliarply at Ain the direction A B, parallel to the 
force o Q, A n being of such a length as to represent 
the force o Q, and so on (tlio sides of the polygon 
of forces being in tliis case ot wjre, and -not in tlio 
same plane), it will 'be found 'that the polygon is 
dosed, and that the arrow-heads nni round the 
flgurc concurrently just as before. It is evUlent, 
then, that llib “polygon of forces law , is true 
whether the forces lie in one plane or hot ; when 
they do not lie in one plane the figure obtained is 
called a gauche polygon. 

XUMBlilCAli i:.\A>rpi,K!5. 

The ca.sicsl' case of the summation of two vector 
quantities is tlinl in wliich llicy are at right angles. 
The' triangle in thni. case is righl-.anglcd, and tbero 
,is iio ncccs.«ity for drawing il, ns it is well known 
that if twosidcs of a right-angled triangle he given, 
the third. is easily found from the fact tliat the 
sqiiaio on llio side opposite the right angle is equal 
to the sum of llic squares on tlic oilier two sides. 

1. A ship sails through the water at a uniform 
rate of 20 miles an Iimir, and a ball rolls across the 
deck at the sninc nilc in a direction nt rigiit. angles 
to the ship's course. Find the actual velocity of 
the ball. 

Hero the '• triangle ot velocities " is right-angled, 
the sides containing the liglit angle being each 20 
units long. Let tiie otlier side ho called n ; it will 
rujirescnl the rcsiiltanl or actual velocity, of tlio 
hall, and il is found from the relation— 

R« = S0!+;0», 

or It = ^'^l0+'^0(> = s'sue = 2S'!S inllcs an hour. 

2. TIic wind hhiws from tlie north-east with a 
velocity ot 20 miles an hour. Find the northerly 
and ciusfcrly coiiipononts of it.s lolooify. 

Jn this C.-1SC, nlso, the triangle is right-angled and 
i.soscclcs, but the hypolhemise (or side opposite tlio 
rlglit angle) being given, the other two .sidu.s are to 
he foimd. Calling each of t licm c, wo have 





Hence, the s-elocitics required arc each Id'll 
miles an hour. 

3. A body is pulled north, south, east, and 'irost . 
by four strings meeting at. a point : It the forces in ' 
the strings arc rcspceti\-cly 10, 15, 20, and 32 lb. . 
weight, find their resultant. 

In this case the four forces easily resolve into' ■ 




ALGEiniA. 


<wa, for tlio iiorllit'rly force of .10 lb. nentrali-K'S 
:m equal ainomii of tlif ^tiuiiierlv force, leann" .a 
force of lb. ; ami In .n MDiilar way 
<h<rc i-: n'.aily a w\v.lerly force of 12 lb. The 
rc-’iltam i- llicreforc 

= v'ir> K IK 

Till' '.-tnaenr will notice that tlim is the fir-t lime 
I Jicve ii'intiniicd tiic unit of force. I sluill refer 



nianiij jirtinliral men in Britain i« llic force wiili 
triiieli till’ eartli attnicti a jionml weiplit in 
L.'jniion. 

•1, rind, liy con-i ruction, tUc cquilibnint of tlio 


K\.vMrr,i:«. 

Tlius the quotient of ’ \'a ilitided by 


Aiiil (a a- hy dit ideil by (Ji 


(a + h-y 
(A-ca-)n‘ 


2:J7. in these in-tanccs, the milicul sign or index 
i~ t-p!trrilrt;i .niqtlifii to the numerator and clc-' 
iinriiiiiator. But if ilie ditisor and dividend nro 
ntluciil to tlie eriiiif inde.'c nr radical sign, this 
nuiy be atiidiitl to the trlinlf quotient. 

Tints a _ n ,/fc — ^ — 11 ,/ " . Tor t lie root 

of a fr.iction i' eqinil to llie root of tlie tiiimcrator 
divid"! by tli< Tool of tlio fleituininatoi. / 

Amiin, “ a- “ r= '■ -/a for the product of 
tllia qiiotienl into the divisor is oqiuil to tlio divi- 
dend: that is. X Hence — 

iJi’aviiltCK vviJer tic mme railifal nii/ii nr index 
mmj he dirtded lif.e ratinml qvanlitn'f, the quotient 
Ivinq jihietd tioder the eonimon radical t-ign or 
index 

Kx.tMl'Ln.— Ditido (a-’/r)' by 

Tho-o rediico.1 to the same indv': an' (r’y*)” and 

.\tid the quotient is Ant. 

2.!“ .1 roof f"! divided hg annther rout of ike tame 
le.'fee or qiiirntitg In/ eirfitrirriiiig the index of the 
dirf-nr from that of the dlridrod 
H.v.iMi'LL'.— Tints It ' i- a' = u ' or - = «• = 

Korrt'=r7'=tf' X rt" X <f, and this divided by 




sis forces represented in Fig. 3. The answer i.s 
shown in Fig. 10. 


ALGET3IIA.— XII. 

rc-i.in.iiiiol/ram p. 5S3.] ' 

DIVISION OF Il.tDIOAL QUANTITIES. 

' 23C. 'flic division of T.adical qiiantitieb may bo 
oxprc'fed by writing the divisor under the dividend, 
in the form of a fraction. 


In the s.aiiie tnaiiner, -r a = if " = ft . 

J'oicere and rooto of lltc same letter niity also bn 
dhided by each olhei, iincordiiig to the preceding 

2:10. Jl’hci! radrral qraniit‘es lehirh nee rnduccil 
to the .'^luie index harp rahoant em /heientf. the 
rational jiarte. mail he dieided Mjmrii/eh/. and their 
quolient jircjixed in the qiintii nt oj the radical 

Tims acVhtl Ii\'h = c-.'d For this qiiottciil. 
niiilliplicd into the ditisor m eiiiial to tiic dividend. 

Exajupw:. — D ivide ah (j,^hy by a (»;)■. 

The.sc leduccd to tlit saiiio index ate ah(a'"b')^ 
and a[^)a^- 

The quotient tlion is ft(A)' = {h'‘y. 

To save tho tioublc of reducing to a common 







11. FimT till! Stil root of 

li Fiiiii Uic nquiire root of o* + «» + 

13. Keilnia! ax^ to the form of tlio Otli root. 

. 14. Itnliice - 3y to tlio form of the ciibe root. 

' IT. Kciliioc n’ ami h' to the conmioii index {. 

- ■ IS. Ilcdiico 0- nnd 4* to the common hnlox 
10. Remove a factor from .i/3!>4. ' 

20. Remove n f.iotnr fhjin 

21. Fiiidthesuinanddllfeiciieeor^'liVi-'xaiia a'-ta^r. 

21. Find the sum nnd dllfetencc of *^/lf*2 and ’^21- 

22. llllltudy T ’/IS into 5 4»/4. 

24 3InUii>ly4+3,'2i„io2-.'a 

33. 3Uvlliply 3 + 2 by 2 -3,f- 1. 

. 2iv Slultlidy « - » e by a + e. 

2T. nivido /21i} 4^/2. 

2i. Pnide S'flby "V2. 

' 2!i. Bhide:n'12by4,'2. 

30. Ihviilo4 >,/3by Va 

31. nnd the enlic of 3 ^ ~ 

_31. Fliidthcfijniiroor2,f3. 

■ » Fim! the 4th jvnviV of 1 +,/2. 

34. Find the cube of 3 + ,fi. 

RroUCTIOS OP EQU.tTlOSS BV nn'OLUTIOJf. 
214. In .011 cqimtion tlie letter which expresses 
the unknown quantity is sometimes found under a 
radical tiga. AVo luaj’ Imvo v/<o=a. 

Xo clear this of the radical sis;n,lct c.'icli member 
of the equation bo squared; that is, multiplied into 
itself. We shall then have x v'aisatda. Or, 

-Tiic equality of tho sides is not affected by this 
operation, because each is only multiplied into 
itself ; tlmt is. cqtuil quantities arc multiplied into 
equal quanUtic-s. 

, The same principle is applicable to any root 
whatever. IfnA^ff=<t, then te'=on. For a root 
is r.aiscd to a power of the same name by removing 
tbe index or radical sign. 

Hence, to reduce an equation when the unknown 
quantity is under a radical sign, 

larolre hath sides ta a pomer of the same navie as 
■ihc root expressed Ip the radical sign. 

X.I3. It will generally be expedient to make the 
necessary transpositions, and to clear tKe equation 
of fractions, h^ore involving the quantities; so that 
.all those which .are not under the radical sign may 
stand on one side of the equation. 

Examples. 

jiednee the equation, v'a:+4=9. 

Transposin6+ 4, Vx = il—i—S. 

. Involving both sides, ■a?=5a=25. Ans. 


neduce the equation. 
By transposition. 
By involution. 


n + n\/j._7,=,7. 

’^xtx=d + h — a. 
x = (tl -^h — a)". Ans. 


Exeuoise .■>!). 

1. Rcdr.ee the eiiiiati,!ii = 4. 

2. nciliiee the eiimtiim 4 + 3 1/1 ::'i = r. + {. 

3. Reduce 111.- = ,/(4r t T) + 4 = IS. 

4. Reduce .v'2r - 10 + 4 = 14. 

5. Kchice Vj = h. 

e. lUdllce (ir + 3)» + 4 = 8. 
r. Rcliicc s'i2 + r=2+ ,/j; 


S. Ilcdiitc ,dSr 4- 1) 4- 3 = 10 
10. Rediite »,/(!» — hr) = t. 


c r+ + 

c « 4- « = dsx-t.xfyV 4- J"). 


REDfCnON' OF EQU.VTIOXS BY EVOLUTIOKT 

245. In many equations the letter which ex- 
presses the unknown qinantity is involved to some 
power. 'Ibns, 

in tlie equation a;®= 1(5. 

we have the value of the square of x, but not of ai 
itself. 

If the square root of both sides bo extracted, 

VO shall Iiave x = i. 

The equality of tho members is not affected by 
this reduction. For if two quantities or sets of 
quantities are equal, their roots are also eq ual. 

If (» + »)" = * + *> 1^^'on x + a =n'/j h. 

To reduce an equation when the unknown qnan- 
tity is a power, 

Esdraet the root, of loth sides mhich correspmds 
with He power expressed, hg the index of the sm- 
hnoren quantify. 

Examples. 

1. Hcduce the equation 6 +a'-— S = 7. 

By transposition, ar=.7 + S— 5==!). 

By evolution, x =+ v'9 = ^S. Am. 

■ The. signs +iind — are both placed before s/0, 
he'rause an even root of an affirmative quantity is 
ambiguous. 
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2. Rednce the cqnetion Gx" —.30 = + 34. ' always cloiciminc whether the answer is positive or 


By evolution, ■ a: = + 4. 

P'rom tJio preceding articles it will bo easy to 
see t!>nt to rednce an 'equation containing a root 
ot a power, requires liolh inrelution and enhittau. 

E.’C,tSH>LE. ' 

Hedneo the oqimtion 

By involution, as=4“=:64. 

By evolution, ir =+ V(i4== + 8. Jliw. 


H. Ilcilui‘1! tin* c(|uati<in — 1» = ft -»tf. 

4. nul«ct;1bp tNiUfilltMiV + «)' * 'y + /t* +*5*. 

5. Ilodmi' lljy fr* - 3)** — - - ^ 

(x’-l)' 

•rTi.-=5. 

4'ili = a — ti. 

■ •■(HUition (t:t ^ \'ar+^’ = 5. V 


5. nciitici' tiic I 


0. Jtnlucr Hill (I + ’viti'.' + J'j C 141. 

l’jionr,r:.w.s-. 

1. A pentloinan Ixung ashed liis age, replied, “If 
yon add to it in years, and extract the .square root 
of the Slim, :md from this loot subtract 2, the re- 
mainder will bo IVlint was his age J 

Let ir = his age. 

By tiic conditions of the problem, 

+ ill — 2 = G. 

By transposition, ^/sc + Iti = 15 + 2 = S. 

By involution, a? + in = S'- = (11. 

And »• = 111 — 10 = SI year.s. 

Proof, you- in -2 = 0. 

2. If to a certain inimlKT 2257T l>e added, and 
the square root of the sum be exttacle<l. and from 
this 103 1)0 subtraoted, the i emaindor will bo 237. 
What is the number ? 


ronght, 


6 = 103, 
r=237. 


negative. But what is thus left ambignou.s by the 
algebraic process is frequently settled .By the state- 
ment of the problem. '• 

EXBRCISI? .01.— MlSCF,LX,AKEOtJS PllOBLEMS. 

1. A incrclmnt in trade a iiirn to ivliicli 320 pmends 
bears tlie fiaiar Inojiorthm as fis'ii tiaics tins sum does to 2300. 

' Wuit is the aniwint (rained ? '■ 

2. The (Uklance to a veitatn place ts siicli, tiiat if no be 'siib- 
tmeted rroin tlic Kiimle nf the nnintur of nalcs, the raniahidor 
«mlw4S. Wlnitis'thudlslaiiecf ■ 

3. If three times tlic sriuiiro of a ef'rlalii mimber be dtvhlea 
by 4, and If the quotleat be diminished by J2, tbo rcniQiiiiler 
n itl Ik ISO. WImt is the number ? 

'I. tviiat number Is tlmt, tiic lourtti part of wlinso square 
bcins suldractol from S, leave.- a'reimumier equal to 4 ? 

li.lWIiat tuo tiiinibcrs aio llio»‘c, wbi>.-c .sum h to llie (;rcaUT 
ns 10 to 7 ; nnd whose siiiii niuUIl'lictl Into the Ices itroduces 
270? 

0. What two imiidvrs are those, wliose ilitferenco is to the 
greater as 2 to 0, aud the diireieiieo of wlinsa squares’ls 12S ? 

7. It is teiiulre-l to divide tlw iimnlier id Into Ho such 
laris, that the Miiiiuts of Iboso i«uts maybe to cadi other os 

. 8. His rMiuireiltodlvIdrllic niimlicr 14 into two Mieh parts 
Hiat llic quotient of the greater divided by tlm less may be to 
the quotient of tlie less dlvldol by the griralcr ns 111 to P. 

8. What tnonumtiersaraue blot, the sum ofwliase cubes 
Is sins? 

10. TwotwiwHera, A midlJ, set out In meet eaeli oilier, A 
leasiie; the tonn C at tile same tliim tlmt H left ». Tliey 
travelled tlie direct to.id l».-twivii C and 1> : nnd on nierliiii;, It 

A cOlUd have gone B’s distance in lol days, but II would bnvo 
lieen 24 lias's in going A’s di 
between 0 ami 11. 

11. Kind two mimlwrs wide 
whose lUiHlnel Is 3S0. 

12. A gi'iilteniaii Ismght tv 

mrasureil »« yanls. KicU of them cost as iimny slililings iKr 
Snnl as lliere nvie yanis in (lie piece, nnd ilieir wliole jiriecs 
wcie as 4 lo 1. lVh.st were the Iriigllis of tlm pieces? 

1:1. Kind two numbers vvlilcli an' to raeli ntlier as 3 to 2 ; nnd 
the dilferejice of whose fourtti powvrs is .to the sum of their 


a iiumlicr of crowns wliicli 
nf all the servants, and llic 

111 a regiment iieing onlcred 


By insolntion. 
Anil 

Restoring the 1 
numbers, j 


4- 70" 


listaiiee. Required the ilislanco 
li tiro to eocli oilier as S lo S, and 
,o pieces of silk, wIilcli togetlier 


.-c = (r + J)=- 
a- = (2.77 -i- Ifi.7)? - 22.777. 
a-= IliOOOO - 22577. ' 

That is ■{ = 137423 = roquirerl 

'. - number. ’ 

Proof. a/i57T2;rfK.".77-lfi3=237. 
Wlien nn uquntion is rctlnceil by extracting an 
even root of a quantity, the solution does not' 


gclitleliieii svera llien: ? 

73. .V detachment ofsohllelv 
to iimirli ou a pavIUsil.ir servi' 
tliiirs as many men as There 
regtincnt ; but these being fo' 
fimiishrd three men more: wli 
iiii-renscd ill the ratio of 17 1 
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20. JT-l. 



IS. 

19. n!(ll=-i=)i 


£0 aby^y. 



8. («=■)“ a 
10 . 


Exehcise 4S. 

11. = v/<B + hy and » V(=-30=. 

12 . 

13. {r*)i#nd{5-^.. 

M. (4S)land(3=)i. 

13. <iK)‘ and (./!»)'• 

1«. (o’)” and 

17. (<4)5 and (d5)*. 

IS. (n-)* and G”)*. 

19. (p*)*, <Id)*, and Cc»)^. 
Exehcise 49. 

IS. '^150. 





WATER-COLOUR DRAWDS'G,— lY. 

tC’oatmiied from p. 27S.] 

EFFECT OF COMBINATION OF COLOCBS- 
COXCLESIOX. 

As tre are desirous that these lessons upon 
painting in water-colours should, as far as possible, 
explain the principles of the art, we deem it 
necessary to include other subjects for our con- 
sideration besides that of landscape. By these 
further investigations we shall add to our means 
of explaining the theory, and open out a more 
extensive field for iiractice. All who have had 
any considerable experience in painting can testify 
to the benefit that is derived from allowing their 
attention and practice to extend to other objects, 
rather than by confining them to one class only ; 
and although the objects of our choice may differ 
in kind and character as widely as possible, yet 
the same colours and manner of execution may to 
a great extent be common to all. Besides, the 
knowledge and power we gain, directly or in- 
' directly, from the study of one class may be found 
sers-iceaWe when we take up others — directly, 
when the Same colours .and method of using them 
may be repeated ; indirectly, in teaching ns that 
there are certain combinations and modes of treat- 
ment which can only be emplo.vcfl in special cases, 
all of which must giin us a command, both of 
manner and material, that cannot fail to oe of 
ad^aintagc to us upon all occasions. 

When we consider that the proper application of 
colours lies in their arrangement and combinations, 
we Shan not be at n loss to understann in what 
respect the diversity of study we speak of can help 
us to overcome the difficulties. Hence the source 
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of originality, from depending principaRy upon our of an artist may Re, ho cannot say positively that 

ou’n observations. It is true we may in a great such and such colours are to he used invariably, 

measure he guided hy the experience of others, even for the same class of objects, because there 
and it would be unwise to reject it ; hut as each arc so many accidental circumstances oijerating to 

painter has iiis own innate feeling, both of foftn influence him in liis“ mode of proceeding. . Tlie 

and colour, which influences him in his method of light may be different at different times, it may , be 



representing either, we may easily account for the stronger or brighter on one occasion 'than another, 

way in which every one makes for liimself his own This would very much • affect reflections, and 

/'style and manner, peculiar to himself alone. On espeoiaUy so if the surrounding objects sent back 

the other hand, they who entirely depend upon - their colours under a powerful light; and besides,' 
other men’s experience, without looking away from the very objects themselves, though preeiscly tlie 

it to Nature for the reasons which guided them in same in class and .character, may, from various 

their practice, are but copyists, and mote frequently causes, exhibit different degrees of colour — brighter, 

.copy the faults rather than the excellences of their warmer, or colder, as the case might he. But the 

masters. Let us suppose the case of two painters artist may be able to explain how colours are 

who have been in the habit of taking Nature as affected in their combinations, and how they may 

their guide, and ask Cacii to paint the same subject he used to neutralise or give more force to other 

according to his own ideas' and the results of his colours under any particular arrangement, or when 

own experience : we shall find their practice and employed for some especial purpose ; therefore, in 

■theory so different as to make us almost doubt the order to give a practical illnstratioh of oar observa- 

possibility of their coming closely together at the tions, we have selected a group of objects differing. _ 

conclusion; yet we find their finished yrictures, in odour, but belonging to the same classification, 

when compared with the subject from which they to form the subject of our next picture (Fig. 10). 

. were painted, to he truthful representations, but Onr_ pupils may easily obtain any of these, and 

each In a different way. place them on tiie table as they are arranged in 

It is then our desire to encourage our pupils to the engraving, with the light from the left. Now,’ 
think for themselves, and to endeavour, as far as' as there are great varieties of these, especially the 
possible, to show them ia>t> to look at Nature, and stable-lantern and the jar, in size and details of 

7i<wi to distinguish the characteristic features which cdonr, it is obvious that there can be no positive 

'mark the individuality of objects, even amongst airections given' as to the exact colour to he used, 

those of the same species. ' lYhatever the experience either in quantity or order; therefore we can only 
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C^Iain tlic principles upon which they must 
proceed iii painiing them, that our pupils maybe 
able to make tlieir own dcdnotions. 

IVe will commence with the jar. The majority 
of articles of this kind are ,of a dark-brown, warm 
colaar, from the top to about one-tbird of the 


imperceptible, a very we.ak tint must bo used. 
Here is an instance of delicate tones so frequently 
fonnd ill Rntiire. and which give so much value 
to the iKiinting, and are so very difficult for be; 
ginners to detect; it requires mncli experience 
to recognise them, and in first attempts the great 



distance downwards ; there are some of a pale 
sickly yellow, approaching in tone to the rest of 
the colour below, but we prefer to take the darker. 
The prevailing colour in the upper portion is burnt, 
sienna. The jar may not be very evenly stained, 
but should .there be darker portions than the middle 

tones Of sienna just mentioned.(it, a. Fig, 10), paint 

them in, whilst the first wash of sienna is wet, 
with some madder brown, and a little sepia mixed 
with it for the darkest portions. The yellowish 
drabl tone below may be Imitated with yellow 

ochre, raw amber, and very little grey, the latter 

composed of sepia, cobalt blue,- and a little lake. 
In the lower part of some jars there is a very 
slight tone approaching lake. This' may be added 
to the colour 'at the thne, or perh:^ it 'would be 
.better -to leave it till the umber, ochre, arid 'grey 
tone is dry, then glazeMt -nuth the lake hut as 
this colour, wiU be so voiy faint as to be-almost- 


dangcr is in overdoing them. We caution our 
pupils, when glazing colours over others that are 

not to rub the brush backwards and forwards, 

because the first time the brush goes over the 
undertone the colour is softened, a repetition of 
this will rub it up, and then the purity is lost ; the 
brash must-be ciirefully passed over every part, 
and once only. We recommend the practice of 
trying the most prominent and posithe colours, 
when prepared, on a piece of paper, and, then hold 
it near to those parts of the object corresponding 
to' the colour ; this practice will greatly assist the 

judgment in determining the exact tone required. 

With respect to more decisive colours, to be 
found scattered in places over an object— but not 
altogbtheTj as in the case of any general delicate 
tone like the one mentioned above — we advise that 
;;rarticalac notice should he taken where they are 
-wanner or cooler. These changes of colour are 
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\mivcrsal in NntnTC, and dcmanil all tlio care that 
rvo can jxil irtilly Ijustoa- aixiii lliom. It i.s necessary 
to observe the slreiijjth ot the colour cither way 
which oaases Iho clillcreiice, imd when the under- . 
■ground is dry, wiish the required lint over il. In 
the case of the jar before us Ihero is a warm lint 
over h, h of r.aw mnhnr and burnt sienna, the edges 
being broken olt over the under colour tmlil llicy 
are lost on tlic side of the light, and on the shadow 
side ininglo with a cool grey near the edge ottho jar. 
The ne-st thing wilt be to put in the broad and cast 
shadows with the usiud .shadow tint — .sepia. coIkiU. 
and lake. The darkest portion on the ohjisd will 
be thronghoiit the length, between h,7> and c, e, 
making it sliarp and decisive at r, r. The. edge 
iimsi he washed oil on tlie light side, and continued 
on tlio shadow .side willi a somewisal Jigliler and 
cooler tone to the siile of the jar. The east shadow 
must he darker than the broad shadow. The 
shining bright spot.s. rf, rf, being the highest lights, 
may hn weltisl and Tnblwd oil with india-rahlM;r, 
as wo exjilained in a former lesson ujioa sepi,a 
pnuitmg. The inside of the jar may require a 
purer yellow than the nntside; if s'o, less mnlM-r 
nnist he ased. and the brown colouring over the 
rim may he shnr|» and distinct in its edge.*. If onr 
pupils will look at their modid more attentively, 
after this first ]a-ocess is eonqiteled, they will no 
doubt pereeire ol her enlmtrs more orless infliieneing 
the geaeril efiiect - -slight glazings of lake over 
some parts of the hroun, especially on the light 
side. Probably here and lliere, in auincction with 
llie.se, some similar gliizing.s of r.aw sienna, where 
the brown is not so strong and jvirlakes of that 
colour; even delieate wtishes of iiuligo may lx* 
seen: but il must be remeinliereil tlieso are only 
suggestions, and must tie followMl with judgment. 

The next part ot the snhjeci to Im> cmisiilensl is 
the lunti-rn. The general colour hen- Is grey. Tlin 
liorn thningh which the light pa«.ses will uio-l 
probably be w;irnier in tone. This may he eflis-led 
with burnt .-iiul raw .sicima bioken to (liirercnf 
ilcgrees of slrengtli, anil for the clearer parts a 
little yellow oehre may Is" useful. If the Iniilcrn is 
an old one, (lalclies of rust in.ay he scattered over 
it ill iilaees— Indian red will an.swer the pnijmso; 
but, a.' wc have said, grey is tiie jircvniliiig eoliuir, 
diversified by u armor or cooler colours, subject to 
tlic manner in wliich they arc dis|H>s-ed in the 
objecr. Tlie darkest and very sliarp .sliadnws 
under tiic rim and ill tlic corners can lie imitnied 
with seiiia. indigo, and .a little hike. There is a 
grounnoss about sepia and indigo alone wliiuh lake 
will neutralise and render the tint more intense. 

It will be well now to ]>nint the iinckgmnnd ; this 
will reveal the strength ot the colours in the objects. 


and very likely wo shall discover some parts de- 
liciciil. JjCi tilts at first he doiio with grey tint 
(backgrounds mast lio of aiutiring character; grey 
will accomplish tliis), till it ilcscenils to below the 
top of the jar, then eontinne it to thc botlom witli 
an addition of niw nmber ntiil yclloiv oelire. If 
after this is dry a .wash of terrc-vcrle, be passed 
over the grey only, the slight green thus contri- 
hiit'cd will increase by contrast the value ot the 
red, and confino tlic greys of tlio lantern more 
]i:irlicuhirly to itself. 

L.istly, the linttlc. ' This is a dark ohjeol, and 
affords n powerful contrast to the others, assisting 
•to give the greys and ligliter tones in the I.mtern 
their tine value and slrengtli. The principal and 
gcnenil colour will he sepia and indigo; but this 
will he broken mi by, a variety of other colonrH 
depending upon tlie objects •nhioli stirroimrt it. 
The miirow strip.s of tniildlc tone at iz, it were 
c.'iused by tlic reflectioi) of the jar and another 
oiijeel near il, not in the. pielnro. Tlio one li was 
fiom a saucer plaeisl near to tlie fioltio, and e wn.s 
from' a }>laster east that stood ahout.two feet away 
from it. Tliis being' an object sitsceplihlc of rc- 
flectiiin, everything near il lm.s .an influence upon 
the ciilonr, niid it must he rememhered thiil the 
r.i>hiur.s for tlie.-e Telleelions are nlwajn tliO'fe of 
the objects ri'flcoteil. The cork may be painted 
with raw umlier and a little oehre ; the shadow 
sepia. The darke.st parls of the hotlle, not affected 
by n'fieetion, mast ho iiiil in with sharp decisive 
tiiiiehes of very dark indigo and scjiia. There 
will al-n he many cool tones to he painted with 
indigo. Vi'ry freipienlly it is neeessary to assist 
the very darhe.-t parts witli a little gum. ^Vollo 
not advocate an indi.scrimiimtc use of gam ; hut in 
eases like tliis, to assist the intensity of the darkest, 
p.arts, an exeeplinn may he made ; only it must ho 
Used sjiaringl.v, nr the intent ion would he frustrated. 

Now we desire onr 7)uplls to undcr,'lnnd that 
the above Iiints are given for the pnr]iose of direct- 
ing them Itoie to Inal- at an t>li;erl anil to ntutly ilx 
ni/our. Koiihsoluteriile cniild lie given for iiainting 
cither this or any otlier subject; eien if il were 
pos'iWo to write one. it could not be of :my use. 
Thcicfore, all who wish to overcome the dilliciill ies 
of painting front Xnlnre imist jierscvcre nndor 
ciintiininl pmcticc until they iici'iime ijiiilo familiar, 
witli their colours, and know, in short, the full 
extent of their raiRihilil ie.s, 'Whpn tliis h;iB heoii 
acquired, logctlier with a r’cadincs.s of •execution, 
there need not lie an}' nmhaiTassincnt in finding a 
snhjncl loiiaiii( from. The motive, that guided us 
in this les-son has lieon to direct the attention ot 
our pupils to otlier svilijccts he.sidc.s 'that ot l.md- 
sc.apo, from wliich may bo derived niq.n.v s'ahiablo 
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lc.'#ons man colouring:. W know of none l^tvcr 
oajublc of lic-li'iiisr tlu'iii in their stiulics than tho-e 
which are u-.ii.illy tenncil •“ still life " ; their \ancty 
artorcls ahuiuiant clioin*. in wliich both foim au'l 
colour may lie st tailed with equal ndvsiutagc. 
I'niitf. llowcr.'. t c^ftahlcs, iinicit's of omaiiicnt 
.'iiid dress, culinary utensils, and mtmbcricss other 
ohjeefs, iusitmifiranr iicrliaps in thciiiselTcs, possess 
trreai ^alne in the eyes of an artist, who is open to 
receive instruction from whatever source it may be 
obtained. Tliere arc limes and seti-ons when it 
would bo iiiipo-'ibli; to seek our subjects tint of 
doors, aud cu these occasion' we luu.st depend 
upon something we can plane upon the table ; and 
altlicngli our model may not be of the class to 
enable us to prvsluec a picture of very liigh art. it 
may, novcrtlieless, afftird tis some valuable instruc- 
tion, and on that account it. must not l>c despised. 


ELOCUTION.— V. 

IV.— ror.nt.-fjT rnoNUJCci.txios. 

Tll.tT pionunoialion is correct which is sanctioned 
by pood u.-sige or cnstoni. Oood usage implies the 
habit of peistJiis of pf<od education, ns regulated 
by the dechious of hstniing nnd'ltLstc. exemplified 
in .stnmiaril dtctiontirlcs — a style wliieh is equally 
free from the error* of uncdiicattsl or negliirent 
custom, .and tliu caiiriccs of jiodantry — whicli falls 
in with the; current of cultivated mind, and 
docs not dmi.iti' into peculiarities on the mere 
uuthonty nf individuals. Good taste in pronuncia- 
fion, while it allows perfect freedom of choice a* 
to the mode of pronouncing words liahic to 
variation in sinin'd or accr'nt, requires ii conipHance 
with every li.vcrl jminl of sanctioned usage. 

The subject of jironiinciation. like the ptectsling 
one — nrticnl.'ition — Ijolongs properly to the depart- 
■ mont of clenioiitary iiistniction. But as IJtis 
bninch of clocut ion docs not alvvaj's receive its due 
share of seasonable attention, m.any errors in pro- 
nunciation are apl to occur in the exercise of 
reading, a.s pcrfomicd by even the iidvanccd classes 
in schools. To avoid such errors, it will be found 
useful to discuss, closely and minutely, the correct 
pronunciation of nvo^' word whicli in any lesson 
is liable to bo nii.sprononnccd, the standard of 
reference beiiisr any good dictionary of the Eitgli'li 
langu.agc. 

V.— TllUt: TBIE. 

By true time in elocution is meant an nttcninoe 
well-proportioned in sound and iKiuse, and neither 
too fast 'nor too slow. 1\'e should never rca'd so 
fast ns to render our reading indistinct, nor so 


slow a' to impair tlic vivacity, or prevent t'lo full' 
effect, of vvli.it i* reiid. 

Evorytliiiig under or fOlenm. ]i!aintivc or grave, 
should bo read with great modorntion. Everything 
hiunornus or sjiriglitly, cverv thing vvUtv or amusing, 
should he rcail in a bri'k and lively manner. 
Xairation should be generally equable and flowing; 
vcheiiieiu‘c, tiriii aiul accelerated ; aturer aud joy, 
rapid; whereas, dignity, nuiliority, .snliUmity, rever- 
ence, anil awe, should, along with ilceper tone, 
assniiic a. slower inovomeni The movement should 
ill every instiiiieo be adapted to the sense, and 
free from all hurry on the one hand, or drawling 
on the otlicr. The paii'ing, too. should he carefully 
lirojiort ioned to the iiiovumcnt or mtc of the voice ; 
and no cluinge of movement from slow to fast, or 
the reverse, should take place in any clause, unless 
a change of emotion is implied in the language of 

The “slowest" and the "quickest'’ rates of 
utterance h.avo been cxoiniilificd under the head 
of “ vorsnfllity ” of voice, and ticed nor be repeated 
here. 'Ihcy occur in the e.xtronie.« of grave and 
gay emotion. 

There .are throe important njiplications of “ time " 
in connection with " rate” or •‘movement’’ which 
frequently occur in the common forms of rending 
and siicaldtig. 'Xhese are the ‘‘slow.’’ the “nio- 
dcrato,’’ and the “Hvoly." The lir.sl of these, tho 
•• slow,” is c.vhibitcd in tho tones of nice, rercrence, 
and toUmniii/ when tho.so emotions are not so 
deep as to require the slowest movement of all. 
The .second, the *• nioderato,” belongs to grave and 
.vr/oiM expres-sion when not so deep tu, to require 
the " slow ” movement ; it belongs, also, to all 
nnimj).assioiicil communication addressed to tho 
understanding more th.an to the feelings; end it is 
cxcmpliflcd in the utloranc.e of nwilcrafc, snMiieil, 
and vhastenc^ emniinn The tljird rate, the '• lively,” 
is pcrhap.s snflicicntly indicated by its designation, 
ns cliaracteri'ing all animated, aheerful, and gag 
erjiressinn. 

All the exercises on “ time ” should he repented 
till they can lie cxcmplillcd perfectly and at once. 
Previous to practising the follnnang i vcrciscs, the 
atudcnf will he aided in forming ih'tmcf and well- 
defined ideas of “time” bv tuniing back to the 
example under “vci'sntility " m.irked ns “very 
slow,’’ and roiieating it with rloso altciilion to its 
extreme slowness. lie will observe that, in the 
repeating of Uiis example, the effect of “ time,” or 
proportion of movciiicnt. Is to cause .a. remarkable 
lengthening out of the sound of every accented 
vowel; an extreme slowness in tho sncce.«sion of 
the .sonnd.s of all letters, syll.ables, and words; and 
along with all this, an unusual length in all tho 
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But the latter designates objects to the attenlion; 
or distinguishes thein to the understanding, 'as : — 
The fiill d/ man te the mein subject of Milton's greet poem, 

” Helative ” emphasis occurs in words which 
express comparison,' correspondence, or contrast, 

Conanla flic many times ; the 5ra« butouce. 

Jlules im Emjihasis. 


As it is the part of jnstife || never to do violence, bo it is the 
part of madaty H never to commit offence. 

■ JvffrteMl II cannot be known || in prosjicrilj/, and an enem;i i| 
caimdt be hidden |l in adm slty. 

■ Emphatic clauses (those in which , every word is 

emphatic) are sometimes pronounced on a lower, 
sometimes on a higher key, but always -with an 
intense force. . i 

Examjiles; 


Rulc 1. — Exclamations and interjections usually 
require “impassioned emphasis, or* the strongest, 
force of utterance, as in the following example's : — 
Woe I to the traitor, WOE I 
UP I corarailcs, UP I 

AWAKE I'AHISE ! or be for EVER ratiEsr I 
Xe IcefallB ! 

Motionless torrents 1 silent cataracts ! 

Who made j-on glorious as the gates of heaven. 

Beneath the keen lull moon!— 

God I GOD I the torrents, liko a shout of naUons, 

Utter ; the lee-plain hursts, and answers. Goo I 
Tlie silent snow-mass, loosening, thunders, GOD I 
RaOjh 2.— Every new iaciiicaf in a narration, every 
new in a description, and evetjrywr tuhject 
in a didactic passage, requires “ distinctive” em- 
phasis, or a force of utterance sufficient to render 
it striking or prominent. 

Examples. ' 

Their frail bark svas, In a moment, ovenet, and a watery 
grave seemed to be the inevitable doom of the whole jiart}'. 


Beavpn and earth will witness— 

It ' Bosie ' mcsi ■ rAtL— that we 11 are innocent. 

This state had then not one s/ifp— xo, xor ' on-e ' waeu 
B ut yonth, it seems, is not my only crime : I have beec 
accused || of acting a tueatiucal jiarf. ■ ' ' ' 

As to the pnueat' ministry, T cannot give tlicm iny con- 
fidence. Pardon me, gentlemen : Cbiifidcnce fs a plant of snow 

' GetCeraL Semark. — ^Young readers arc commonly 
deficient in emphasis, and hence feeble and un- 
impressive, in their style of reading. Students 
should exert much vigllanoe on this point. At the 
same time, an overdone emphasis' is one of 'the 
surest indications of defective judgment and bad 
taste. Faults which result from Study are always 
the most offensive. 

Exercise.— The Eiriy of a. True Christian. 

The tmo OlitistUn must show that .he Is in ctiriicsf abont 
religion. 'In tbe managemeni of his worldly affatri, he innst 
let it clearly be seen, tliat he is not Inilnciiced by n worldly 
viiiul; that his heart is not upon earth s that lie iniraues his 
worldly calling from a principle of dutv, not ftom n sordid 
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When, however, the 'nonn preceded by the adjec* 
ave is. so connected with' it that the two form a 
componnd noun,' this noun takes the article with dc, 
accbrding to the above rule 





■\Vhcn tvro nouns nro joined by 'the conjunction 
mi, nnd the second is merely a repetition or ex- 
planation of tlic first, the article slionid not be 
repeated : — 

Injonosee cutts delabte Tht AnU or' tidft of tkr 
da lyiitlnr MintCMUV'itis tVuii ooulorV *nul ere wrrrol iritft 
dnrrt luilr, Iti'ii.is. ttn^t'dovn. 

On Oi«tiiisunl piriiii bs Wi/tTnni'-ny rte 

at’nsi't^re'ViiiiTs o/rrvrlnm. « !7«r 

J. J. Hors-wv. 

HE5IA11KS OX THE USE Or THE ABTICEB. 

The article i.s not tised before numbers placed 
«i£ter the n.-imes of fovercigns to designate their 
order of sueccs-ion : — 

I.ciiis Cliarlo.* ttU. Tm'Is Ih' riohltenlt, O.rrl's 

the Tenth. 

The French rut no article before nouns placed in 
apposition tvith, or explanation of. other preceding 


Proper names of persons do not admit of the 
article unless it forma a part of tho name: as, 
Lcbrnn, Ijamarline, Let. Ilarjie, La. l'’imfaine. As 
also in tho names of some Italian poets and 
painters: ns.Le Tasse. Tnami Le Dante, Dantes, c\xi. 
An adjective, however, coming before proper names, 
i.a gcncndly preceded by tho article . — 
tr bnn vt luiif Isi Fontaine. The ffiml aiul ingeniioiis la 

J e pieux Fiiielon. 77ic pwiu Feneln/i 

It lia« been seen that tho pluml article is often 
placed in elevated stylo before the names of 
renowned individuals : — 

Xone avone «n & la fois a In IIV Iinic trea at taee at the 
too* Ui*H (".cadmus ]iiii>erlan\ heart c/ the vnpertnl si/niutrons, 
tee Murat, les Krllfriiiaiiii, 1m .Vuitit, A'cllcrrncinn, tiusnlle, 
Lassalle, le. Montbmn. .tfotidniH. 

Names of kingdoms and provinces, when preceded 
by the preposition cn, take no article — 


Louie tp lif, dp Henri Ljulr the Thirteenth, the son 
Iinatrc. fjt bicti dinvreiit de 0/ Henrv the Femrth, seas nrp 
sun p TO. (torrent /ram hls/athtr. 

Ir 'iartufe, eosu'diV de The Turtufi, o eonedg of 
MnlWrc. il, there. 

Luniartlne, (ilclire jwle et Lamartine, et rrlebmierl 
jmeilrnr Oaii5.uis. Trench jmrt nnd jmnr.rrriler 

•Ic «iii, /miisnij, vous Otce J oin n Frruclilnon; yon are 
amtrleaiii. an .taieriraa. 

If the explamatoiy word is itself taken in a 
qualified sense, tlie indefinite article tin is then 
placed before it: — 

C «1 Iinmnic eel nn Francaie That man lea Frenehman af 
d'une famine illu.strc, male nn tlliulrlour bnl vn/nrliinale 

C< e iiiereieuri sont des mar. Thavyentlemen are merchants 

elunde ile Lyon. /nun Lyons. 

In tlic following expressions, the nouns which 
arc u.sed in explanation of other nouns do not take 
tlie article : — 

nn monlro d’or, o potil icalA. 

line inaitni etc dcssin, n ilraiatng-master, 

line niniiltn n ratieiir. a slemymill. 

line clianibrc A eoiiclicr, o bed-room. 

The following exception should be noted. The 
definite .article is used, besides the preposition a. 


En France, tn Ainerhinc. 


Ill Fmn«, InAmertcn. 


No article is placed after cn preceding a noun 
used indeterminately ; or after the word ni standing 
before a noim, direct object of a verb . — 


Xmin Irons to s oitarc. Jl'f shall 50 in a rnrrioje, 

Xoas ii’asoim ni or nl argent. He Jutie iicidirrgo'ld noriilicr. 


Tlic article is omitted before jrlus nnd moias in 
comparative sentences, where, in English, it would 
in the corresponding place bo inserted • — 


Fins line action e«t utile. The more nsr/nl an aclion «, 
idvs die cat looatilc. Vie mare pniitrinirtAy i< 11. 


The article prcc<xle.s j/iux and moeits to form the 
superlative relative, and agrees in gender and 
number with tho noun : — 


Vatre Mcur ne plpiirait ra«!, 
SctmitCTWdam'?"'' 


Four sister did not vrrp, 
nltlioagl. she uiis {he must 
grieieil q/alt those ladies. 


Tile article remains invariable when it st.ands 


before .a superlative nbsolnte ((.c., a superlative 
not implying comparison with ot/ier persons or 
objects): — ' 


A\-oii-tlisiillti:,fliAaix<l(jictll/{ct Fnin: reffexion, to njial. 
ATOir eiivio, to u'lsJi, to desire. Faire tort, to injure. 
Aron falm, to be Mettro On, to put au oicT. 


Arair Oolil, to Or coM. Jlcttrc oldia, to rirraiior. 

Avoir hoiito, to be ps/iomrii. Par rlcplt, eta, Otroush tpile. 

Avoirpotieiicc, to/iuLC7<atieii«. Porter oiivic, to’ eni'p. 

Avoir peiir, to be a/raid. Porter nialheur, to brinn ilt- 

Avolrpitii!, totntcpUv. lueb. 

Avoir raieoii, to be right. Pour recompense, eta, as a 

Avoir soif,'toOef/i<rs(p. retmn!. 

Avoir Hoiii, to take care. Preiiilre congi, to take leaie.. 

ATOir aoiiiuieil, to be stetpy. Prendre fen, to catch fire. 

Avoir bujct, to hare reason. Prendie ctkIc, to toU care. 
Avoir toi t, to lie wroHil. Prendre falelne, to take breath. 

Clicrclier lortune, to seel one's Premlro iiiedecinc, to tale 
fortune. medicine. 

Oonrir lisipie, to run. the risk. Piendro lacine, to takeroot. 
Dcniandcr Justice, to demand Rendre coniptc, to account. 

juetfee ■ lleiidro jnsticc, to render 

Deiiiniider pardon, to beg Justice. 

ftardon. Rendre service, to oblige. 

Dniiiioravis, ) Rendre visite, to vtef. 

Fnirepnit, ( .Sana peme,TOittoi(/d(|)fCKBp. 

Sntendre niiUene,* to bear Sana sonci, vdihout'sorroia or 
Jokes. care. 

Faire attention, to pag rIIch- Teinr eoinpngnle, to keep com- 

Fain bonne rberc, to liiw well. Teulr^iea, to fake the jdaee. 
Faire credit, to sell on credit. Tenirparolc, toleepone'sword.. 
Faire cuvie, to excite envg. Ttonvfr nioyen, tojiud means. 

The Adjecpive. 

We hare already seen that an adjective relating 
to two substantives of the same gender must agree 
with them in gender, and he put In the plural; 

And Hint an adjective relating to two or more 
nouns of different genders must he put in tlie 
mascnhiie plural. 

When, however, nouns not united by the con- 
junction ct are somewhat synonj’mous ; when the 
writer wishes to draw the attention more especially 
to the last — the adjective will assume the gender 
and number of the last noun only: — 

Tonic sa vie n'-a dtd <m'un Ills tehole life las been no- 
travail, qu'unc orcup,ation thing but eoiitlnUal labour and 


esjnigiiole nans coiubats. 

1.0 for, Ic Iwndcan, .a tlamiiie The knife, the band, thefiame 


• Entendu la raillerie is also said, but it ineans,,Ta under- 
slandjoking. 


Hemaeks os the Peocuarities op several 
Adjectives. 

The adjective feu, late, deceased, is invariable 
when placed before the article or adjective de- 
termining a noun, hut varies when plnccd after the 

J'aiouidiro ii/«i nia sicur, I lave heard my late sister 
que sa Idle et iiuii naquinias la say that her daughlei aiul/ ivere 
uicinc annea JIostisouieu. Iioni the same year, 

Lo due dc . . . doit 4 la The duke tf . . . oiivs to the 
bicnvciUance dont Vlioiiorait good-ioill of (he laic ijiircn to- 
la feue leino, Ics bonnes giAocs vmrds Mm the goal graces of 
de I'cmpcreitr. the emperor. 

, Dc Salvaxcv. 

Tea Ics princes (or las feus The late prfnccs. . 


Note. — Ibu is • said only of persons we have or 
might have known. When' applied to kings, popes, 
etc., it means the last one, who has died; J'iit la 
reine is. employed when no queen has succeodod 
the defunct one.; lafexte reine, in the reverse case. 

The adjectives nu, l>are, and demi, half, ate 
invariable when placed before-tlie noun, in which 
case they are joined to it by a hyphen : — 

11 itait «K-felc: Ics iilcds . lie ms bare-headed t he rare 
cbaussdsdc'pctitca sandaies. on his feet mull sandals. , 

■ Dno dmi-licnrc aprts avoir Half an hour njler having left 
qnittd lo vaisscau, jc Ibulal la the ship, 1 Imt the jlmertesii 
sol omcricain. soil. 

ClIATEAVCRIASD. 

The adjectives nu and ditiU when coming after 
the noun agree with it ; — 

Accontuiiiez vos riifants 4 dcciislom your children to 
demeurer etc ct Iiiver, jour ct nsinfii siimi/icr aiiil icinici, 
nuit, toujburs tetc nne. day and niyht, always bare- 

Opinuns paja la tetc dc .OpiaiiHs tinfrl for the head 
CainaGraccbns,dix.acplIivrcs of Cains timechns seicnlcen 
et (feau'e d'or. YeuTOT. pounds and a half of gold. 

Franc, in the expression firanc de port.'ywsfgyc 
free, carriage paid, ra.ay bo used adjcctivoly, when 
it must agree; or adverbially, when it remains 
invariable : — 


J’ai requ fmae de port unc 
lettrc anouynic. 


J. J. Rousseau. 


Iic Contiat social est Ini- 




port. J. J. Rousseau. 


/ ivociicd, postage free, an 

TheSoeialCoiilraellsprinted, . 
and you will receive tmli e cojiies 
free ofpostaye. 


An adjective used adverbially— that is, modifying 
a verb — is of course invariable : — 







The complement of an adjective is a noun or a; 
verb completing or defining its sense. Between 
the noun and the adjective comes one of the pre- 
positions it, dc, daru, en, sur, etc. : — 


Without a compkmmt. With a amptement. 

Get lunauie u'est ins con-. Get lioiiuiien'est i>as content 
tent. ' tU son tils. ' ' 

TK^manitnotiileaitd. That tnnii is not plmaed mVi 

As may be seen imthc lest sentence, .ah adjective 
is not always, in French, followed by the 'same 
preposition as the corresitonding adjective in Eng- 
lish. Thus, after the adjective content, the French 
use the preposition de (ii/), whilst after its English 
equivalent (jtlcasciC), the preposition with, must he. 
employed ; in order therefore to -help the student 
out of this difficulty we have given, besides lists of 
adjectives requiring the prepositions ' dc, a, and 
others, the following rules. 

' When an adjective follows the verb £lire, ,vacd 
imperiomlltj, the preposition de is placed after that 
adjective, and before the verb following : — 
n at beau de mourlr iwur eon It is nobte to die fir .one's 
ISIS’S. . coimtrj;. 

if eel plus rtteS d'Sh’C sage iiour It is easier to he wise fir 
Ics autres quo i>our sui- another than fir onaei/l 

La Hochefoucauld. 

It at plus gloricux dc sc vain- It (e more glorious to conotier 
cic sot-mcine, qua de vaui- oiteeelf (Aanlo oenQuerotaere. 

It should be recollected that it is -only when 
the verb Urp is impersonal that- it-requires the pre- 
position de. In other ^ases the adjtctive must 
be followed by the preposition proper to it:— 

Gala cat bean a voir. That is tmniifiit to see. 

Celan'cst pas aisi a fairs. That .is not easg to he done 

(easily done). 

Adjectives expressing feelings of kindness" or un- 
kindness to men or animals generally require the 
preposition envers ; — . ^ 

II cst aOabIc enren tout le lie is afahle to ereryhodji. 

ll"a«t'6tro ebarltablo envers We must be cliarifaWe to the 
les Iffluvres, ct poll envers poor, and cioil to everybody. 
tout le iiioiidc. . , 

Ke Boyez pas cruel envers les Do not be cruel to animals. 

List of Adjectives Bequibikg the - 
^ Peeposition de. 

Absent do, abscnl f/roni). ' DilTerent do, different /roia. 
Ainbitienx de, asnlioua of. Dignd dc, tmrlhy of, to. 
Anioureux’de, in tove with. Envjeux de, envious of. . . 
Avido de, eager fir. Esclave de, a slave to. 

Capable de, capable of, la > Exempt dc, eninpl /rain. 

Complice dc, accompliee in. Pier de, proud of. 

Content de, pleoaed with. Port de, confident in. 

' Gill leux de, curious to. , Pou de, excessively find eff. 
Dedaignoux de, disdaining to. Glorleux de, proud of. 
Deslteuxde,'dccinnula, 0/ Hontenx de, ashamed qf. ■ 



Antcriciir ;i, jirfor i'", 
.Anient i, aalomjiir. 
As«Idll A, aintlvmn /or. 
Attenlira. attentlrc ta. 
Bon i, goixl/or. 
C;bcrA,(rinrlo. 

Confopnie A. iinihrl\ 
Contrnire A, rentniru to. 
DiBlcilc a. dljlnilt to. 
Bnolln A. jtroat to. 
Etraiiser a. n itmuotr la. 
Etaijt II, »jnc< If. 

Farui^'ic A,/uioun<’j'( to. 


roniiMaliTc A, formulahl 


Katttrcl A, iiolnnil la. 
>'i'ces4iire A, ncretmti 
Xiiiaibk a. Iiiirtfot la. 


L'lffaoruacc ton/oiirs «!l prito 
A la liinrt, 


' Caciae. 

ADJCCTimS BCQUIKIXO A DlFFEnEXT Preposi- 
■ TION* lli FRCN'CB AXD IX Exglisb, xot 
IXCLEOEO IX TUB ABOVE LIST. 

Bon iimir, 7.'in(I (oipanJ;, ilf. Ignorant «n, fgnorone ol. 

— Iiiilnlgi.-nl pour, imhlytiit la- 

Iiieol«it ao-ee, intalfHl to. 


Cclcbre i>aur, par, erlthroM 


Bossuet. birth. 


Determixativb axd De-moxstbative Adjec- 
tives. 

The dDinonstratUe adjective, which must not bo 
confounded with the demonstrative pronoun, alwajs 
precedes the noun, and must be repented before v 
jicnsablc a, imltsjtrosntlr every substantive. It assumes the gender and - 
n^ible .1, lasomMr to. number of the word which it determines • — 

[f air pnr, «a garnna, ettte That jfitre air, ihot turf, that 
\nfttc iMoliilc : - rhant/iiiantiiU, hcroeverythina 

L'l tout plait tut onir, (out ylniits the htarl ami charm the 
euOiattte les )enx. ttffs. 


T, Hepetitiox, axd Place op the 
Possessive Adjective. 

' IVe have said that the possessive adjective 
the gender and number of the object 
d, and tliat it must be repented before 
every nonn. The place of the possessive adjective 
is the same in I’renoli as in English— that is, - 
before the noun. These 'adjectives mnst not be 
confounded with the possessive pronouns ■ — 

lion piro, wn mtrr, et tnra AfuyiifArr, malhcr, and sitters 
sa-nrs sunt arnvaa hanarrtial. 

Peuarks ox the Possessive Adjectives. 

It has been said that the French use the article 
instead of the possessive adjective when alluding 
to the parts of the body. This, however, must 
only take place where tho possession is otherwise 
sufficiently explained. IVc must say, for instance — 
Jbi nial A I« tele. AIll AmrfncAcj(/ Ann a pain 

in Ihs AniilJ. 


Frvri.nibl(i a, pir/erab'e ta. 
nupiee Aympttiatu to. 

RelwIIu a. rcMIteae tomsrds. 
RisluiitAblc Ai/urmfdaUe <0. 
SoiiiblsMc A, AfMiter ta, 

: Sijct A, subject to. 


aihiitre ifart/. 
Inscuxtbtc to lUh. i 




Cliarlcs ff'est cassc le bnu 


ini ia has lrol.en his ar 


SULBS OX THE COXSTBDCTIOX' OP AB.TECXIVES 

' ^ WITH Diffebext Pbepositioxb. , 

A nonn may be followed by two or more ad- 
jectives having one and , the same complement, 
provided those adjectives require the same pre- 
... say:— 


because the possession is sufficiently explained by 
the prononns jc in the first instance, and se in 
the second. But we mnst say — 

Jc vois que man liras cnOc. / ere that ni.v arm smUs. 

because, without moit, the possessor of the arm 
would not be indicated. 



When the possessor is an inanimate objcci-, the ' 
adjectives sen, fa, fcs, leitr, lemr* can be placed 
before the object possessed only wbeii tbc possessor 
and the thing possessed appear in the same clause : — 
iiMitrv 7ias I'tyiZoon^n 

When the li/aiiliuatc possessor is not the subject 
of the chmsc in which the possession is expressed, 
bat of a preceding one, the article and the relative 
pronoun cii are used : — 

Ca li\iv cst Mon lininiint- ; Ic TM toot h rtU prlulttlf >lf 
pijiicr cn tot C'srtllciit juiyrr is ' 

J'hnbito la cmn|iagi\c; Us / iiitiitit Ihr mmilrn; lU 
nipumcnts cti sont Kins ^stetnnrrs ttre K‘tth&ite nujntier. 
nomliro. 

Cos laiiguos sunt riolics il’fa Thfv iiitmmmt art ridt; I 
ailniiru'tu bi'iuitos. Nuti. luliam their bmutUs. 

The possession may be expressed by 
fon, m, so, Jciir, 7e«/s, nltliongh the possessor is not 
tho snbjoot of the same olanse, when the tiling 
possessed is the complement of a praposilion ; — 

Paris Okt 11110 vlllo ri'iiianiii. lliris Is a Ttimrl-Htile cilti; 
able ; Ics ctnineeni .nliiiircnt /on fgorri mlsart the tranty of 
Ja bcautc dc set odilloos. Its buMIngs. 

Xoei. 

.NCMEn.vt Adjectivis. 

The cardinal number, used simply to indicate 
number, not order, precedes tho nonn. 

When used to indicate order, the cardinnl number 
generally follows tho iionti, except when indicating 
the day of the montli 

Loon ilix.— Oliaintro dix. Im the Tenth.— Chapter ten. 

The ordinal number is gencmllr placed before 
the noun : — 


rrino!a,4iuI;nrsraiBans quo .Prinees, vhalcrerrcasciis yoi. 
'V01I1 iHitssioz uic dire. muyglxcme. 

Raokc. 

(3) Quclgnc, followed by an adjective, a past 
jmrticiplc, or an adverb, is an adverb, and there- 
fore invariable ' 

. . . trifling then may 's , 

■ tonjoiim ebon, ot ilan- alattysexpeniheanddangcroiu. 

eoronx. yiuE. ok Ccslis. 

JUeme is an adjective or an adverb. 

It is an adjective — 

(1) MTicn it precedes the nonn, .and • means 


(2) When it follows a noun or pronoun, and lias 
the sense of .fcl/, even, very, and cannot be turned 
into de la m6me ]nanik«,-i» the same manner,'— 


licuvcnt avoir dos yeux, mn>j hate eyes. 

R-ici-vi:, 

It is an adverb, and therefore invariable, when it 
■ modifles a vnrb, an ndjcctivc, or a participle. It 
lias then tho sense of aussi, n/se, even/ qnoique, 
aUlioitgIt; or de la m6me maniere, in ihc juuic 
manner : — 

Frappei, Tyiicns ct infmc .Slri/.r, J’l/riniisaiir! /Mochlcj 
IsRii-lilcs. Bactsc. nJsii. 

Lomu vortns ct uifmc lonis Their virlncs, as xrcll os ttclr 




>POLAR' EDtiCATOK." ' ’ ' ' , , 

’ Jr3/3.t3+lJ2.p), differing -in' the ^fertile antW 
' heing poalCTior instead of lateral as in . Maranta. 
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IXJTASiY. 


Iheio b a conndcmlilc oontxiutt .in ntilltj. the 
GnuHlHoe bidnp by far the most usofnl to man of 
nil natiiml urdiin<. but the Qipemear inolnding fletr 
economic proilnehi. 

In Qfpenieer, the jwiianth U cithor absent, or b 
xqpmseuted b7 bristles (Mfir) or hairs. In £ria- 
pkmvm. tlie eotton-gmss of onr.moon. these hairs 
olongateintoatuftofTrool. Yhofloirers are some- 
times Usoxnnl, tritli the fotmnb 3^3 -{- 0 or 3.^ 
or, ns in Ckrer. the bige genus inelndlng the true 
' sedges, nnbexnnl. Tliese latter have no perianth, 
and bare tlie male and female flourcis in distinct 
, ^hes or, even dboeloiis. The antheis are commonly 
bariflxod'trith paiaUel lobes, and the oraiy b cn- 
dosedin a tmi-notolied tnbular sheath eallcd tho 
jaerigghiMBi or Ktrienln. lepicsontlng two confluent 
bmoteolos. Tho sedges grotr mainly in marsh}' 
sitnetlona hare, hanb foibgc, f^onling .poor 
pastnmge. contain bnt little sngar'or stiiieh, and 
do not lend tlicnuolres to improvement by cnlUni- 
tlon. From the stems of Cuperta Papt/ru*, an 
African species, the paper of the ancients vras 
pceiiinid. 

The order Gnmlnar inelodos some 4,SOO epcdcs 
in 230 gencRi. Some Grvminea reach the dlmen- 
Hons of tiee^ tho siiiidly growing bamboos of tlie 
tnpies (JSamlmiia ‘and Armiginaria'i having hnid 
stems, rich in silica, with Iiollow Inteinodes, oftm 
soreral feet mch in length, which me applied to an 
endless variety of uses. The sngar-cane (fiaeekamm 
ilfieliittrwwi), probably native to tropical Asia, has 
ghnrtcr inteiBodcs. a^ inafao (Ibr Mtgx), and other 
gmem have abo stciu.rich in sugar. AUb or 
Espiittn glass, a paper material, is Mieraekloa 
feaorbir/jMa. The Ica'tes of, most grasses and some 
sedges have a ligulv or scale at the janotlon of the 
*' sheath with the linear 4)18110, there being as a rule 
no dbtfnot pctlnlc. Many of tho smaller grosses 
grow “ soeblly,' cspeolally in the north temperate 
aona fonnlng pastures, tbinr fully developod fdbge 
tadng dried into hay. The infloicsacnces oousbt 
of variously graupcil spihclets, each endosod in 
glumes and consisting of botb stcrila and fettllo 
flowcis. The glumes'oflcn terminate in a spinaus 
process or ffa-n. Eacbflowerbendosedinanmrfer 
or Jlaieering ghmu and an Imur' flume or pale, 
wliich latter has two lateral veina, thus probably 
representing two eonfluont binctool^ Both these 

periunth-hvives, Blthln them are commonly two, 
or in JtamtHMi flirea smnll scales called Mleiittt, 
which may ropresont a corolla. Thougli mobe has 
iDonoidons infloiescenocs, stamens and cuipeb 
grnoially both ncmir In one flower. Tho stamens 
, are commoiily thico In number, bat six in Bamtuea 
and in the rice (Oryramff Ri]; have weak capUlnry 


fibments; and vcr*:ilii'!.. djrflEr.'l :.rsl-"-' with 
diverging lolius. off n iivl nr vi-Ju Jn i-cilnur and 
esscTted. The orary. rliongh triid’?<l in JiaiAata, 
whieb tlins lui* ibe formula 0.3.:: j. mono- 

enipdbty in Xanlrv. usually has one deep longi- 
tudinal groove .and two styles with fcathciy 
stigmas, showing it to be hlcnipcllatc and. often at 
least, wiml-iolliimtcd. The usual formula is, tboro- 
fnre. 0.2.3 0 l( 3). Tbc fhiii orcvirgspris b cfaantc- 

terised by havittir Its thin imicaip adhormt to tlie 
coats of tlic ono <-ccd wliich thus filb its cavity. 
The ccinous btardiy metasiierm of tbo ccreob, 
wheat {Tritievm imlfiire). oats (Arena Mfira), 
barley (Jlerdtvm rH/garc), lyefshro/c rereale), rice, 
nuilio. and the miUct> — several of which linvo been 
cultivated item prohlstotio times— containing a 
good deal of nitrogenous and phosplintb matter, 
cspecblly in the ontcr layers of the seed, renders 
them the most valuable aiticles of human food. 
By aitificially stimulated germination or malting, 
much of their starch becomes sugar, from which 
alcohdie liquors are commonly browcil or dbtilltHl. 

Tim series epaiieijienr include tlie three cdwits 
Palatalet, diwf<v,and PBlaualet, the first of which 
contains the order Pitlmeeer, wbldt comprises 
IJXK) species and in utility b second only to tho 
Gramlneer. Fnlms are woody pbnts, having in 
ear^ life a tap root, and a stom nsually unbrnnehed. 
Bouiotimcs reaching 2u0 feet in height. Tho wood 
of many b used in building, that of tbc ooooa-nnt 
(fbrM *t«i/erii) bdng bnoirn ns porenpliie-wQod. 
Eagm, tlie sngoi and otbcir. contain mneh starch in 
the fundamental tissno of the troiik. and tlie sugniy 
sap of many kinds b fermented. The terminal leaf- 
bad or ‘'cabbugo' b also eaten in the case of 
sovemL The leaves aro often cuarmaas and tear In 
a palmate or pinnate manner, being usctl for tiutcli 
A&d fioznisliiof? \'ali]fiblo flbros. Tho nacmbninoiis 
spnthc of the datc'(/’*om/« daetgUfcni) b used in 
packing omnges. Tlic Inflotesecnee b commouly 
a bmnehed fli^by spadix bearing brgo numlieis of 
gcnetally unisexual flowers, with a two-whurk-d 
perianth and six stamens or three unitol caqicls. 
Tbo oroiy, however, b usually ono-eluiiiitM n-d and 
one-Bceded. The fnilt varies eimsiikinbly. being 
more or less drapnccous. The ibte b ilcj-hy with n 
hard seed mbcalled a " stone ' : tin- uil ]sihn (/%(fs 
gvineeaelt') has an oily mesiieaip. luigrly nsc>l In 
soap and candle manniactarc- : the nicoa-iint luw 

filled by the seed, with Inown tota. fleshy rocta- 
speim, a laige central rocuob containing milky 
sap. and a small enibiyn ; and Phytelephae lias tlic 
dense metasperm known as vcgctahlo hoiy. Palms 
are mostly tKqdcal. Chamtmga kamitif, the fan- 
pobn, being the only Bniopcan species. 
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The coliort Aralcs inclndcs the ortleis panAaruxt, 
the sorew-pmes, Trith their leaves in a Bcrew-like- 
spiral; the Tijpkaew, the rc«l-maces'orbwlrasUcs; 
the Jjcmruiccie or duckweeds; and the Ar»ide<r. 
The f'yphaecff have moncccions inllorcscences 
without Bpatlic-s, t lie female below the male. Spar- 
gantum, the bur-reed, li.is the flowers in sphcric.al 
heads and a sc.aly peritml h. Tj/plia, the reed-mace, 
.has a cylindric.al ma.ss of female flowers, their 
pcriantlis licing long hairs forming a velvet-like 
pile, and the stamiimtc flowers being on a tapering 
appendage aliovc. 

Lemva, the chief genus of the Zrmnarar, has a 
floating leaf-like stein, giring oft roots with 
prominent root-caps from its margin, branching, 
and occasionally bearing two male flowers, each 
consisting ot one stamen, and one female one, en- 
clo.scd in a .‘•jiathc. llW/ffa nrrhha, the smallest 
of flowering plant.s, has neither roots, spat he, nor 
vn-ioular ti.<«Ho, 

The AroUlctr, an oriler mainly tropicail, comprliing 
more than 1,000 six-cie.s, aro usnally herliaccoiis 
poronnial", with a rhiroaio or conn, st.aichy .and 
sometimes of large she. Some species are niimhing 
plants or epii>liytcs. Tlic le.aves are convolute, 
glahrou.'!. net-veined, like those of dlcotylctlons, 
commonly s.agitlate, with a slieathing petiole, and 
sometimes perforated. Tlic inflorascence is an wn- 
hranohed sea])c forming a spadix, oiicloscil in a 
largo sheathing spatlie, hearing flowers ustmlly 
nchlninydcous and montceious, and somuliines ter- 
minated liy an axi.s c’ nppentlir, which is bare of 
flowers. Tlic fruit is a nucnlatic. Most plants of 
the order ore acridly poisonou.*. Jlirhanlia trthiv- 
pica, the “trumpet -lily," with n while spathc and 
sp.tdi.v covered with yellow antlipts,and.(t«Mi(r/i(»i 
SchCTZcrionvm, tiie "flamingo-flower," with sc.arIol 
spatho and twisted orange spadix, are familiar 
greenhonse plants. Tlic British Arum naculafiim, 
the cuckoo-pint, or “ lords-and-ladics,” has a p.ale 
green stnllic, within wliicli,ns in other memhen: of 
the order, tlic tcmjicmturc rises coiLsidcrably licforc 
it unfolds. At the base of the sp.'ulixarc female 
flower.s, each consisting merely of a monocarpellary 
ovarj- with .sessile stigma. Above these are some 
barren ovarie.s with styles ; .-iborc them the maid 
flowers, each a single stamen with a fonr-chanibetcd 
jiarous anther ; and above them some staininodcs ; 
the whole ending in a cinb-shnped, yellow or 
purple, starchy appendix, which disnppc.ars in the 
fruit stage. Kroin the conn Forllntid arrow-root 
nsed to ho prejmred. 

The cohort Poiamaics, inclnding the one order 
Xaiadco', con-sists of lowly aqu.itic plants, some of 
which, such ns ^iij/m7,the grass-wrack, arc marine. 
Potamogeton, the pond-weeds, with various types of 


floating and submerged lcavc.s, have spikes of bi- 
sexual flowers, hating the formula [2.2.2 
the anthers being cpiphyllous. Ifaias is more re- 
duced, liaving dioecious aclilamydcous flowers each 
of a single stamen or carpel. 


PLANE TRlGONOMETEy.— III. 

|C;p)llinKril/rl>»i;>. 311.] 

FU.S'DAMESTAI. P3l!XCiri.rS, Ere. 

XI. Fumiamentai Foranilrr. — IVo have 

hitherto c-xamined only the relations lietwccn 
ratios of the same angle; we proceed now to trace 
the relations lietwcon ratios of two or more dif- 
ferent angles. The number of formnliB expressing' 
these relations may bo extended alnio.sl at will, but. 
they are all derived from the following formuliB 
tor the sines and cosines of the sum and dillcrcnce 
ot two angles, known, therefore, ns the fvxirfnnda- 
mental/nniiu/tr : — 

fiin. (A + B) = sin. A cos. U -h co.s. A sin. Il...(i53> 
•Sin. (A -1- B) = sin. A co.s. B - cos. A sin. B...(i5-1> 
Cos. (A -f B) = cos. A cos. B — sin. A sin. B...(33> 
Cos. (A — B> = cos. A CO.S. B -p sin. A sin. B...(36) 
where A ami B are any angles whatever. 

These forinnlm may bo thus expressed in words ; — 
(.Tl) The sine of the stim ef fire angles is cgital fo, 
the sine ef the first into the, eesine of the seeend ptini 
the resinr of the first into the sine ef the seeend. 

(.'ll) ^'l>e sine if the difference ef tire angles in 
equal to the sine, ef the first into the eosine of the 
seeend minus the cosine ef the first into the elite ef 
the seeend. 

(.I.'i) The eeshie of the sum ef tiro angles is egiiaT 
to the product ef their cosines minus the product of , 
their fines. 

(36) The cosine of the difference ef tn'o angles is 
equal to the product ef their cosines plus the product- 
of their sines. 

To jtrorc (.3.3). — In Fig. 8 let A o B = A, and 



Fig. 8 


noc=;B; then aoc = A-pB.' In this c.iso the 
sum ot the angles exceeds one right angle, but the 
same coastmetion nnd lettering hold good if the 
sum be taken as less limn 90°, though the figure 
will lie differontly’arrangod. 

In oc toko any point, p, nnd from it draw pq. 



PL.^^'E TRIGOXOMETEV. 
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QT + rx 

^ . 

OP OB 

Since the trianprlcs x P R and o R s are equi- 
angular. 



/ 

my° 


In o o take any point P, and draur the perpen- 
diculars PQ, PR, and RS, P;^T, as before (RT to pq 
produced). 


.•.sin.CA-B)=^-^-^- 
= sin. A cos. B— cos. A .sin. B. 


The abos'e proofs evidently hold good only when 
neither of the two angles c:rcceds a right angle. 


_A 



Fig. 10, 


They can, however, be extended to angles of any 
size by precisely similar construction, winch will. 


however. re.^uU in figrures of very different appear- 
ance, according to the quadrants in which the 
angles arc sirnared. In the demonstrations i?ie 
viinnstign hclonaing to since and'eastnes in. ceriaitc 
quadrants (see Section VITI.) must be borne irs 
mind. 

For instance, prove (33), in the o.ase where A 

and B are both greater than right nngles, hut where 

A + B is les.s than three right angles. Let .s. o B in 
Fig. 10 = A, and B o c = B. In o C take any point 
p .as before, and construct c.vactly as directed in the 
proof for (33). 

Then, since A .and B together format! angle in tho 
third quadrant, whose sine is a minus quantity — 

Sin.(A + B)=-i:g = ^- ^ ---^^ = -^-^ 
^ or or or of 


PT r r. s OB\ _ /P T p bN 

op- {oR orJ [rti'6rj- 


Now A and B being both .angles in the second 
quadrant, their sines are both jtlus, and their 
co.sines minus quantities. 


. A, for A o B = n o q; — = — cos. B, 


— = -A = _ cos. A : and ^ = sin. B; 
p B o B OP 

. • . sin. (A + B) = - (sin. Ax- cos. B) - (-cos. A 
X sin. B) = sin. A cos. B -1- cos. A sin. B. 
Again, prove (34), where A is a trigonometrical 
angle in the fourth quadrant, B an angle in the 



second quadrant, and their difference a 
the third quadrant. 

Let AOB in Fig. II =A,and BOC = ; 
= (A — B). Construct as before — 

Then sin. (A - B) = - ^ 

PT RS PT BS _ OB r 


But — = — sin. A, for EOS = AOB; — = — cos.B; 
OB OP 

^=:^ = oos.A; and^ = sin.B; 

. - . sin. (A - B) = sin. A cos. B - cos. A sin. B. 
These cases_will probably convince the student 
that (33) and (34) hold good for ail values of A 
and B, as can, indeed, he proved separately, in the 
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sr.'s 

.=.i7ne w:iy, fw nvory v.iliio. A'., practice. tUe ftudent 
.>.liould prove tlic following eri'C'* : — 

1. I’MIS (ri".), nliw A IS an anal- in the thihl, .aivl B .-ui 
aiislr in the Hist (inaJiant, lint niierc A + B [rvacho to tlic 

.liLiilnint (wIiIl'Ii, of ci.iuvc, iiiii<Iic.s tliat B is lc«s than a'right 

rtovf psi). "hen A rai’cnla ISO’, lait b less Ilian •TO’, anil 
wlicii B Kvewsis 00’, blit is loss th.m ISO’. Constrnct the 
figiiri' nil Oip siiiijinsiuon that A is ao iicav 270’, and B so iiiiieli 

construct B -so tliat A - B shall be less Hum a^. 

4. Prole (31), "hen A is ail ani*1e in the tifth qiuidnint, and 
when B = 1S0 . Ill this cvamiile .ion must, of ciinisc. lie 
draiin .as an aiiiile in the lu>t qiia.lmnt, anil since »oc=lS0’, 

only other line in the construction liefore gia-cn which it is 
imssihl'p to dmw. a - n m the (ti igonometrical) .angle .i n c in 
the thud qnadinnt. 

Tlien sill (A - B) a= - 'I = - sin. A ; 
since nil It = .a n n, and sin. A is natuially positive 
This n'-wtes with (34), where, if avc stthslttute the values of sin. 
and CO,., 140’, ns given in Sect. Till., we get— 

Sin. (A - B) = (sin A x - I) - (cos. A x 0)= - sin. A. 

C. Prove (.34), "here A = ISO’ and B cxcecits 00’. 

(.36) and (ilO) can also bo proved-geoinotrically. 
(35) can, liowevor, be proved more shortly, thus— 
Since sin. A am cos. (00° — A), and vice versii ; 
Cos. (A + B) = sin. (n0°- (A + B)) 

= sin. ((00° -A) -B). 

Wliencc, by (31). 

Co.s. (A + B) = sin. (00° - A) cos. B - cos.. (90° 
— A) sin. B = cos. A cos. B. — sin. A sin. B. 

To prove (.Oil) 

Cos. (A - B) = sin. (90° - (A - B)) 

= sm. ((n0°-A)-l-B) 

= sin. (90° - A) cos. B + cos. (90° - A) sin. B 
= co.a. A pfis. B + sin. A sin. B. 

(31) can also be derived from (33) bv substituting 
— B for B in (3.3). The student should work thi.s 
out, roinombcring tliat sin — B = — sin. B, but 
CO.'. — B = CO' 1). 

XU. Formnler for the Sum and Thffcrcnce of the 
Sines and Cosmes of the Sum and Difference of tiro 
An//les.~-By adding togetlier (33) and (34), we 
olitaiii — 

Sin. (A + B) + sin. (A - B) = 2 sin. A cos-. B...(3T) 
By subtracting (.31) from (33) — 

Sill. (A + B) - sin. (A - B) = 2 cos. A sin. B. ..(38) 
By adcliiig (.35) and (.30)— 

Cos. (A + B) + cos. (A - B) =: 2 cos. Aoos.B...(39) 
By .subtracting (30) from (35)— 

Cc.s. (A+B)-ccs. (A - B) = - 2 sin. A sin. B...(40) 


■ — 

by (.33), sin. A = sin. -4^ cos. “ ’’ 

+ eo.s.'4i!.i...%5. 

Similarly, sin. E = sin. 

_ A + B A-B _ A + B 1 

Addin* these results together, we gel — 

Sin. A + sin. B = 2 sin. . cos. ... (U 

Or, siibtraeting one from the other— 

Sin. A — sin. B = 2cos. ^ . sin. —— -...(!! 

Similarly, by adding and subtracting like e: 
jwessions lor cos. A and cos. B, wo get — 

p— A . -o + ^ nns Cf 


Cos.A — cos.Bs=— 2 sin. — . .sin. — ^ — ...(-11) 

XIV. Delations bettrecn Sines, Cosines, and Tan- 
gents of tiro Afiyte.— Dividing (.33) by (35), wc 


Tan. (A + B): 


_ sin . A cos . B + cos. A sin. B 


cos. A cos. B - sin. A sin. B' • 
Ditiding both numerator .and denominator oi 
right-hand side by cos. A cos. B, u'c liave— 
sin. A sin. B ' 
co.g. B 


Tan. (A + B) = - 


1 - 


sin. A 


n.(A + B) = ^ 


sin^’ 
cos. B 
tall. B 


Similarly, dividing (.31) by (30), and again divid- 
ingtlie nnmcr.ator and denominator by cos. A cos. 
B, wo obtain — 


Tan.‘(A-B) = 


n.A- 


a.B 


1 +t!i 


Ol'O 


Again, dividing (41) by (12), wc obtnin — 

Sin.A + .sin.B _ 2 sin, j (A + B) cos, j ( A-B) 
Sin. A — sin. B 2 ' co-. t. (A + B) ' sin. (A - B) ' 
= tan.-i(A + B)cot.‘.}(A-B)i 
... since cot. nA-B) = ^;^ 

. sin..A + sin. B ■ tan. -t (A + B) 

- ' sin. A — sin. B ^ tan. -j (A - B) ^ 
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Or, the mim of the si lies of firo angies is io the tliji'or- 
Ciiee of their sines eis the tiingent of half their snri is 
to the tangent of half their dijferenee. 

Similarly, by divitliu?^ (43) (W)— 

Co?. A -f cos. B _ cot. .VCA-fB ) . 

Co?. A - U ■" tan. J (A — B) ^ * 

XV. JFinrmuhr for the Jtatios of the Hem of three 
Angles may bo obt.-iinoil ?imply by splitting op the 
three into two. which can then be dealt with by 
formula: already given ; tim? — 

Sin. (A + E + Cl = -sill, (a CB + Ct)) 

= sin. A . CO?. (E + C) + CO?. A . sin. C® -r C) 
= sin. A (co.?. 15 CO?. C — sin. B sin. C) 

+ cos. A (sin. B co?. C + «»?. B siiiT C). 
■Whence, by a slight change in order — 

Sin. (A + B + Cl =: sin. A cos. B ca*. C , 

+ sin. B CO?. A CO?. C + *in. C co?. A I ... 
cos. B - sin. A. sin. B sin. C J 
By siniil.ir reasoning — 

Cos. fA + B + Cl = cn«. A CO?. B co«. C •» 


Dividing (-liO by O'!''), numerator and 

ilcnomioator of tlie fraction thus obtained by co?. 
A CO'. B co«. C. tve oltt.nin — 


XVI. rorinvlrr far the Patios of the Multiples of 
an Angle . — Substituting A for B in (3.3}, wo have — 
Sin. (A. -f- A1 £= sin. A cos. A *f- cos, A sin. A ; 

.•. sin. 2.V = 2 sin. A cos. A f521 

Similarly, by C.',o)— 

coo. (A + A1 = cos. A cos. A - .sin. A .sin. A ; 

. - . cos. 2A = COS.S A - sin.= A C'3} 

Ey(71, 1 = sin.--!A + cos.=A; nddingthis to (o3j— 

CO'. 2A = 2 cos = A — 1 (611 

Subtracting (71 from (531 — ' 

Cos. 2A = 1 - 2 .sin.= A (55} 

Again, substituting A for B in (-151, we have — 


Assuming A = B = C in (461 — 

Sin. .'i.V = :S .sin. A cos A — sin,® A 
= .3 sin. A (1 - hin.® A1 — sin.® A 
= 3 sin. A -3 sin.® A - sin.® A; 

-sin. S.A. = 3 sin. A — 4 sin.® A. •... (371 
Similarly, from (501 — 

cos. 3A = 4 cos.® A — 3 cos. A. ■ (58) 

120 . ' 


And from (.’il) — 



XVII. Farmvla- for the Patios of an Angle in 
terms of the Patios of the Hub-multiples of theut 
Angle. — Substituting A for 2A on llie left-hand side 

of (.521 to (of'), and therefore for A on the right*- 


hand side, we have — 

Sin.A=2sin.'g co.s.^^ (60) 

Co? A = co.s.= ^ - sin.: (61) 

Cos. A = 2 cos.: A _ j (C2) 

Cos.A=l-2sm:^} (63) 




From (371. (38). and (5!'l, like formulas may bo 
obtained, by like moans, for sin. A, cos A, tan. A, 
in Icnns of the same ratios of The student 
should do this for hiniself. 

In tin? lc?son have been given those formula! 
most likely to occur in nfter-praotico. The student 
sitonid not Itc content with reading the demon- 
sli.itioms. bnl should in every case write them out 
as ho follows tlio proof, inserting any intermediate 
steps which, from their simple character, may have 
been omitted to save space. He .should also arrange 
new fonnnhc for himself, as may be done to any 
extent by simple .substitutions, or by additions, sub- 
tractions, and divisions of formula: already gisen. 


Kr.v TO nsEnc3Kn 



II. C0}}4s. ami 
A-. these ilistacces 
weio iTopnrlional 
fiistcr baiii itas m" 


7S> yds. icspcetnely(niiiittins fractions!, 
ntne tniveiscd iii eiusl limes, Iho speeds 
to the distnmes : lienee the speed of tho 
ally 2i; miles iier IioiU'. 




strieted to three pluc's uf dcciiiinis, to render enleulntlnns 
less •liflieiilt. 

r Certain ratios of Uicso nnclcs were omitted from the 
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. ELECTEICITY.— IX. ■ 

' iCmitiniie^/romp. 31T.] 

TESTS FOB THE ELEOTBOMOTIVE FOBCB AKD 


The goodness or bndness o£ any particular type o£ 
cell largely depends upon the class o£ nrork for 
rrhioh it is being used. It will be found that for 
doing any given work the choice of the most suitable 
cell lies rvitliin very narrow limits, and that two o£ 
'the .most important factors in' determining that 
choice .arc the e.ai.f. and the resistance of the cell. , 
Other considerations must also be taken into 
account, sncln as the constancy of the E.M.P., the 
const.ahcy of the resistance^ the fuming of tlic cell, 
the cost of matcri.als, etc., but the E-m.f. and re- 
sistance -arc the two most important factors, since 
it is' these that govern the strength of current that 
will flow through any given circuit. Where strong 
currents are required, and where the eslernal 
rcrastanqo is very small, the cell chosen , should 
b.avo as small a fosist.ance as possible; a higli E.M.F. • 
is always an advantage, but for the pven ctiso the 
resistance of tho coll is tho more imp'ortnnt factor. 
On the other hand, where the external rcsistancc'is 
grc,at, and where small onrronts nro required— ns 
would 'be the case in signalling through a long 
telegraph line— tho resistance of the cell within 
ordinary limits is not'noarly of so much importance 
os a high E.M.F. 

Tho E.ji.r. of any coll depends tipon the nature 
of tho materials composing it, and upon tho tem- 
perature, but it is not a quantity that varies greatly 
in different cells of the same type, no matter how 
they m.ay differ in size. AVe know, for instance, 
that the B.M.P. of a Grove' is about 1-91 volts, 'nnd 
it will Imvo this E.M.P. all tho world over, llic 
Tosistanco I of a cell, however, is by no means » 
fixed qu.antity for any particular type, depending 
ns it docs, not only upon the nature of the mate- 
rials, but also upon their dimensioDS, and their 
relative arrangement. To know how to test both 
tho E.SI.P. and the resistance of any cell is a neces- 
sary part of the education of anyone working with 
them. The following are some of the methods 
which .are in general use : — 

MEASUItEMEST OF THE BES1STA5CES OP 
BATTEBIES. 

Half Deflectien Method . — For 'this .method we 
require a resistance-box, a galvanometer, and a key, 
which should bo conneolcd up .as shown in Kg. 44. 

Two oDservntions must he made, thus : — 

OnsEBVATlON (1).— Depress the key so as to send 
a current through the resistance n and the gal- 
vanometer G, and then adjust the resistance till there 
is a convenient dcfiection on the galvanomet'er. 


OnsnsRVATiOjr (2).— Increase the resistance in it 
’ till the deflection on the galvanometer has bcci! 
reduced to halt its prenous value. 

Let B = the resistance of the battery. , 

„ "c = „ „ giilvanomcter. 

„ ,r = i, „ introduced in case (1). 

.. ,» , ( 2 ). 

•Then, 

B = B-2r-G. 

• This method only holds good when tho deflection 
on the galvanometer is proportional to the ourrcni: 


Fig. «. 

passing, as would be the case with a Thomson 
rcilccting galvanometer. If a tangent galvanometer 
is used, the method also holds good if the following 
modification is introduced Instead’ of making 
tho second deflection half the first one, make the 
tangent of tlic second deficotion equal to half tho 
tnngcnt of the first one. 

The method will liold good when using any. 
galvanometer if wc cart make the eiirrcnt in the 
teeonil obserrathn half what ff n-ae in tho first. 

Tlio proof of tho formula is .as follows : — 

E = the E.M.P. of the coll. 

„ C = the current passing in tho first ohson’ntion. . 
Then by Ohm's law, in c,ase (1), 

E = 0(B+V+G), • 

and in case (2), 

E=|(B + n + 0); 

0(8 + r + G) = |(B + H + G).- , 

2B + !r + SG = B+B + G, 


This mcQiqd is most aoourate when r and g are 
very small compared -with E. AVe must therefore 
use a low-rcsistanoo gnlvfinometcr when possible. 
Not only a single cell, but a large battery can be 
tested by this method. 

Exaaifle 1. — A ' battery consisting of' 10 
Lcohinclifi cells in series was connected np'wi6fl,a 
reflecting galvanometDr, having a resistance of 
1 ohm, as shown in Kg. 44; ’ and on introducing 
a resistance of 23 ohms into the-cironit, there ■n-ns 
a deflection of '2C0 divisions. On increasing the 
resistance in the box to 75 ohms, the deflection 
.was reduced tp 130 divisions. ; AA'hat was the re- 
sistance of the battery! • • ' 
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Here n.= 73 ohms. 

„ r = 23 
„ G = 1 
Then, 

- B = r5-:*23-i 


or 2-S ohms for each cell. 

Equal Deflection Method (Thomson’s method).— 
This, like the previous one. requires two observa- 
tions, but lias the advantage that !my kind of 



galvanometer can be used. The connections are 
arranged n.s .shown in Fig. 43. 

OiisEitvATios (1) — ^IVith the connections .shown 
in Fig. 43. adjust the resistance R till tliere is a 
convenient deflection on the galvanometer. 

OB-SKnvATtos (2). — Remove the shunt— when it 
will be found that the deflection will tncrc.Tsc — 
and increase the resistance in R till tlie deflection 
is tlic sjimc a.s it was iii case (1). 

Let Sj= the 

Then, 


The tnith of'lhis formula can be verified bv 
simplifying tlic following two equations obtained 
from two cases: — 


too of the siiunt In case (1). 
in the main circuit in case (1). 
.. ( 2 ). 


In cn.se (1), 

„ K S 


Tlie test is most accurate wlien the resistance of • 
tile shunt is maile less tlian that of the battery, and 
the quantity o -}- R is made as large as possible. 

Ex.OCPLi; 2.— a battery consisting of 30 Daniell 
cells in scries was connected upas shown in Fig. 43, 
and the following figures were obtained: — - 


Observation (1).— 

r = 100 ohms, deflection = 3B0 divisions. 

S = 1 ohm. 

Observation (2).— 

R = 4.300 ohms, deflection = .360 divisions. 
Tlie gah.-inoinoler h;id a ro'i.stnnce of 10 ohms. 
Substituting these figures in tlie formula we get 


or 1-33 ohms for each coll. 

Another Equal Deflection Method. — ^This test 
also requires tuo obsctMitions, and the connections 



■r' 


Fig. 40, 

as shown in Fig. 40 are not unlike those in Thom- 
son's tiicthod. 

Observation (1).— With the connections shown 
in Fig. 46 adjust the resistance r till a convenient 
deflection is obtained on the gahanometer. 

Observation (2). — Remove the shunt s, and 
increase the resistance R till the deflection is tlie 
s.3me as in (1). 

Then the rc.sistnncc of the battery can bo obtained 
from the following formula : — 

B=»CR-r)-r. 

Wiere s = the resistance of the shunt used in (1). 
„ r = „ „ in main circuit in (1). 

n= „ „ .. .. (2). 

„ G = „ „ of the g.ilvanometer. 

The truth of the formula can be verified by 
{amplifying the following two equations obtained 
from (1) and (2) : — 

For case (1)— 

For case (2)— 

„ _ E 

U 1- R + li' 

For accurate work the -hunt s should be made 
small. 

E.VAMPLE 3. — With one Bichromate cell the 
_ following rignrcs arc obtained : — 

Observation (1). — 

p = 2 ohms, deflection = 250 divisions. 

8 = 2 .. „ = .. 
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f!!c> ciirrenf circulates thronjrli tlic different resist- 
ances is iinliealcti bv tlio arrows in Fiir- 49. 



Tlic two einations iojk coiniibw. bm iIict work 
down into liie c.^tr''::ii4r simjilc fommln pUvn 
alime. Tl.c fiirn.nla is sr> siinjib! that it is not 
occi-.'-.ary to frit u nr. e.ramiilf on it. 

Ksinpes' Kethod. — 'I'wo obsertations reqttire'l. 
A ootnlinser r, a tialli«tio «r slaw-s« incinp refiect- 
ins c7ilt.anonii‘H'r ft, ninl a known r< sist.nnce i: arc 
cotiKcctod tit. a* shown in rift. SO. 

Tlie prineiplo ot t!.c conilen'or iia' not yet Ix'en 
but for tlio present it is suflicicut to 



r:?. io. 


know that a comhin.ation of a condenser and a 
Ixiilistic galvanumofer aTrans^.Kl tLs alxtrc ctin be 
n-cd for ine.'isurinp volf.e. Tile condenser, as shown 
in Kitr. .70, is ix-rra.miently short -circuited through 
file jraltTirionittcr n by the Morse key K. 

Ocsitnv.tTinx (I).— Depress tlio key K.nnd there 
will 1)0 a inoincnt.ary deflection on the palmno- 
nicter — .such .a deflection is insiMlly known as a 
“ tlirinv." The tlirow i.s caused liy the sudden ru.sU 
of tlcctricity, or inoinent.ary current, which passes 
through the piiltanometcr in order to chaige the 
condenser. Tlie charging of the condenser is 


practically an in.st.ent.cncons jirnec.ss. and when if. 
has taken place no fr.rllitr current can flow. On 
releasing the kivK the comicn'cr will discharge 
back fbrongh the pah.anoaiitrr. and will produce 
on if a tlirow equal to tlic lir.-t one, but in the 
oi>|Hi'itf direction. 

OnsEitv.tTiox ftl) — Depress tlie key Kj so that 
tlie current now 'circulates tlirniigb tlie Imown 
resist. -itico n. bVliilst the key K, is dcprc.s.'cd, de- 
pr«.~.s the key K. and take anotlicr tlirow on the 
pnh.inoiiieter — this tlirow will bo less than the 



R'herc i>, — tlic tlirow in (1). 

- (2b 

.. n = the rcsistaiico in circuit in (2). 

This method is the saint in principle as the 
ampcrcmclorand voltniotor metiiod, and is one of 
itic best and siinple.-l to work of them nil. 

For accurate working llie second throw should 
lie nearly halt the first, wliicii mc-ins tliat tlic 
resistance is should bo nearly equal to the rcsist- 
.ance of fin- baitury under tc.sf. 

WSirAISISOX or tub JtLKCTnOMOTIVE rORCBB 
or n.tTTBisics. 

In ord' r to di icrniint tlic E.M.r. of nnj- cell or 
li.atttr.v, it is iiccc.s-.ary to coinp.aro it with some 
standard cell who-c it.M.V. is n known and u fixed 
qimntily. such as a Clark's standtird cell, whose 
r. a.r. is M;:'I colts, or one 'of tlie niaiij- forms of 
Dnniells For several of the tests tlmt follow tlio 
Clark cell t.annnt be used, since tins ecU is iiqurcd 
if alloived to send ,i current tlirougli n resistance of 
less tliaii 1.0(il),(Vl0 ohms .Some form of DnnicU 
cell is usii.ally the best to u.so where great accuracy 
is iKit rixjuircd. 

Equal Deflection Method,— Two obseriations are 

ladc with tiie connections ns sliown in Fig. 51. 

OnsKnVATios (1) — ^The standard cell E is placed 
as shown, the key i- depressed, niid the variable 



Fi? it 


resistance n is then adjusted till a convenient rc.id- 
ing is obtained on the gnlvanometcr. 

OnsEnvATioN- (2). — The st.andard cell is ic- 
noved, and the cell or hnttery to he 'tested is 
put in its place ; the key is depressed, and the 
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Two observations are reqnired with the connections 
as shown in Fig. 6i. ■ - . " 

■ Obsebvation (1). — With these connections a 
throw is obtained on the galvanoniieter from the 
standard cell E hy depressing the key K. ' 

, Obsebvation (2). — ^Remove the standard and-. 



put the test cell in its place, depress the key. and 
note the throw on the galvanometer. 

Then 

Ei = e|. 

Where Uj = throw obtained from test cell. 

„ D = „ „ „ standard cell.' 

• With a little practice this is a quick and an 
accurate method of testing. 

■' GERMAN. — XXX. 

821.) 

PEniVATION AND COJIPOSITIOX (wntisMcd). 

In respect to compounds, properly so (tailed — 
that is, words formed by the union, not of prefixes 
and sufS-aes with riidicals, but of mdicals, or other 
independent words, one with another — German 
is peculiarly rich. Not only is it rich in the 
abundance of such compounds alrcjidy in use, but 
it possesses a rare facility of forming them, as 
occasions arise, out of its own resemrees. 

In forming these compounds, the two components 
.are often merely joined together as one word, as : — 
ll^riuiu^ct (from a clock or watch, and SSai^cr, a 
maker). But in numerous cases the union is marked 
by the insertion of certain letters, which may be 
called letters of union. Thus — 

Sic SoteSnctl) (from Sot, death, and need, 
agony), death-agony. 

J6immel8Ui^t (from J&immcl, heaven, and Siijt, 
light), the light of heaven. _ 

Sic ^ersciiSgiitc (from $trj, heart, and'Sfltc, good- 
' ness), the goodness of heart. 

'• ' Set ipfert Ciu-jt (from ijjfcrt, horse, and Sltjt, doctor), 
the horse-doctor. 

$,i« ^ijctcntefeii (from ,&ir(, shepherd, and'Seten, 
life'), the pastciral life. ' ' ’ - • - 


Scr Stctlii(^en -([from Si, egg,’ and Jta^cn, cjikc), 

' , the omelet. - " 

. Some .of these letters' of union are nothing more 
than 'the signs of the genitive case of the first 
component ; others are mere euphonic additions.- 
In' some instances the union -of the parts of a 
(mmpou'nd is characterised by the omission of some 
letters, as,: — Scr Senntag (@snnc, the sun, and -Sag. 
day), Simday; Sciitwirtig (tciitcn, to think, and 
Biiittig, -worthy), worthy of thought. , • , 

Finally, in all compounds, the main accent. faUs 
upon thejffrst component (which always quhlifi.es or 
defines the second), as containing the fundamental 
idea. ' • • ' ' 

' PARTS OF SPEECH. '■ ■■ 

The parts of speech in Geririan are usually said 
■to be ten : namely. Articles, Nouns or Substantives,. ' 
Adjectives,’ Numerals, Pronouns, 'Verbs, Adverbs, 
Propositions,- Cionjunctions, and Inteijcotiohs. 

Of these, «a! (namelyi Articles, Nouns, Adjectives,'- 
•Numerals, Pronouns, .and Verbs) are capable of in- . 
Jieetion—ihat is, admit of chnnges of termination 
by which 'various modifications of' meaning are- 
expressed ; the other four (namely. Adverbs, Pre- ' 
positions. Conjunctions, and Interjections) sao in 
form inraridble. 

All parts of. speech capable of infiection liaye 
two numbers; tlie Singular, which denotes but 
one; and the Plural, which denotes more than one. , 
All parts’ of speech capable of infiection, except 
the verb, have four Cases : namely, the Nomina- 
tive, Genitive, Dative,’ and Accusative. . Also, three 
Genders: namely, the Masculine, . the Feminine, 
and the Neuter, ' , ' , ' 

'Cases arc variations made in' the form of a' *ord - 
to indicate its several relations to othtar words: the 
nominative being that form which denotes the s^ib- 
jeet of a verb ; the genitive; th.at which is chiefly , • 
used in signifying .smirce or possession; the d.itive, 
that which indicates the person to whom, or thing 
to w'hich, an action is directed : and thi accusative,’ 
'that which points to the immaltatc or direct object 
of an action. 

The cases in German correspond closely to those 
of the Latin language. The i'oeaiivc, however, has 
never in Germ.an, ns it sometimes has in Latin, a 
distinct form to mark it off from the .nominative ; 
while the Ablttfire (as in Greek) is wholly wanting, ■ 
its place being generally supplied by the Dath'o - 
(with a, suitable )jreposition). 

, • ’ ' THE ARTICLE. 

There are two articles in German: the 'definite, ,’ 
Itt, tbe; and the indefinite, cin, a 'or an. They are' 
inflefctedthusr— '■ , . ' 





"The type, the drawingfs, the letterpress are all of the best, and a 
more excellent work of reference it would be difficult to find.” — 
Liverpool Mercury. 

■ " To students and workers with ' brain and fingers, these volumes, 
with their clear instructions and admirable illustrations, are simply 
invaluable.” — Bristol Times and Mirror. 

"Much attention is now directed to technical instruction, and the 
utility of these volumes should be apparent. Especially has the want 
■of such a work been felt among those who have not had the opportunity 
of attending technical instruction classes ; but this void is now quite 
filled. Descriptions of processes and machinery are not easy to make 
plain, but tliis difficulty is in ‘ The Technical Educator’ to a great 
extent overcome by the employment of a very large number of dia- 
grams and photo-mechamical blocks of the machinery employed. These 
six handsome volumes form a complete -and an almost indispensable 
workmen’s library,” — Dundee Advertiser. 

" In every respect the publication is worthy of the eminent house 
from which it issues. The contributors are obviously past-masters in 
their several branches, both as regards principles and practice. 'The 
public are familiar with previous editions of ‘ The Technical Educator.’ 
The current edition is distinguished by new articles written by authors 
and teachers whose knowledge is in every respect up-to-date ; new 
illustrations expressly prepared for the work, new coloured plates, 
convenience of size, and clear, legible letterpress.” — Liverpool Post. ■ 

“This splendid work is now complete, and the six volumes offer 
unrivalled aid to young men anxious to get on in the world. In all no-- 
fewer than thirty-two different subjects are dealt with by writers who 
not only are themselves practical experts, but who have the rarer gift of 
clearly imparting their knowledge.” — Bradford Observer. 
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■would 1)0 necessary only to know the sieasiso of 
II word to know its (render; lint Mnee this is not 
the ease, we tire often obliged to dcivrininc gender 
ehielly by the roiiM. We give Ik'Iow, therefore, 
the jiriiiciivil rules for deieriiiiiiing the gender in 
citlier way ; suggesting only, .ns the host mode of 
learning the rs’rrjitii'iit (wliich are mimerons, and 
here purposely omitted), the cnstoiii of ennstnntly 
and carofiillrnotingtliein in re.nding and spealuiig. 
niri.tis run nr.TniiMixtXB benukh. 

(1) To the Masculine (1) To the Masculine 
belong the names (if— belong— 

Jfalf hring/ .• tis.Kt 'Ksiin, 
tlie man ; trr I'in-r, the 
lion. 

JMiif: as. Iff 0'Jriil.)j. 

Monday; ttr iTifiift.ta. 

Tuesday, ' 

Moixthf; tis, t(r o.niii.ir, (/?) Tlio-o primary 
ilaniiiiry; Kr I'iti rimr, deriv.ntiirs ending in 
I'Vliniary. the /iwiy/iiftVffaf sullixcs 

fvwi'iisi as, t(t iituHiitij. -fr, -tl, •«n; and tho'e 
spring ; t(c 3vnan(t, also that are without 
samm'iT, atlixes of any kinil. 

lIVHrfsr a.s let tSh-rtniM. 
file Nrirtli wind; Kc 
SAtivml. t lie ^•onth wind. 

1‘otiiU ix/ the (Uixjxfx.<.</ (h) Tho-'c secondary 
ns. trr Slnl, tile North; deritaliies foriiird by 
. let £iit. the tSoiith. ineaii' of the WjnieVitKf 
Mixxxntiiin* : as, Kr siillixi< -tr, -ij, •iiij.niid 

the linrr. ; trt 'Mlj!, •lte$. 
the .\tlas. 

Stonrix! as, trt ti.iniant, 
the diamond 1 1« JiuHn, 
the rtdiy. 

t.niiii. Ilie pear-tree ; rn 
•.'IridlMian, llie apple- 

(2) To till' l-'eaiiniae (2) To the Peinitiinc 
heUuig the names of - lieloiig— 

I'eutalc heix’iis: as. tir 

nr.ui, lln: wife; Ik (o) Tlio-e jiriinaiy- 
Tcdatr, tlic d.aiigliter. deri\atives ending in -t, 
Krert; as, m UiScffr, tlie -r, -it, -i (g), -it. 
We.scr; Ik ul'tniit, llio 

Thames. (h) Those .secondary 

FrxtUt; as. tic atit.w. I lie deriwitivc.s foniiisl by 
])car; nc Shiji, ihe lint, ineiins of the suffixes 
Trees (XiXiljInirers; as, ik -t, -fi, -in, -ttii, -Ifii, 
Slide, tlie iiireli ; Ik t'llc, -fdiaft, -unj. 
tlic alder; IK Sieft, the 


. (3) To the Neiilcr.lio- 
loiig tlic nmiies of — 

Countries and jilares: 
ns, Sciinlrcirfi, I'ntnce; 
ffitetin, Berlin. 

.Vetah: as, ta« Sifttr, 
silver. 

Jfateriah: ns, taj 
wihmI. 

Xsiters: as. la} ?l, t he A ; 

ta< 21. the B. etc. 

J«/initirexii>edarXi>xins: 
ns, ta* Stttii, life; lot 
IHciicn. rhliiig. 

Jfiiug intliridxiah iaheix 
togethrr (l,r.. Collect ire 
yoxins); as, taj ffeir, 
the host. 

Adh'tires ived us Xoxins 
(in an iihstrnet and 
indefinite ■u'ay): ii‘. 
t.i« (»iilc. the gieid ; tat 
SiM'nc, tlie lienlltiflil, 
ami Particles 
sisnl Snhttaptirelxi: as. 
fcinlicHtSi!-, liisheliived 
self; la) "Sir ant tad 
2i;r. the liow and the 

I'nder the name of iniCe beings mi|si lie inclndcr] 
that of till- Alniiglity. iis also those of niigels and 
othet superior powers; thiiv of in} thologieal <Ieitic.s 
and of hiniian lu-iiigs j ihuse of liensts, bii ds, replileii, 
and fislies. The term ./(’i/nrfc heiixgs iixuM haven like 
l.alitiidi- <if signilieatioa. 

(ii:sDi;n tir t;(j.Mnir.sii.s Asn ronnKi.v woitD.s. 

(*om|ionliiis ill geneial ailopi tlie gender of their 
last Com|sinent : as — 

Sit A'cflitiSt (from .(’li. eoort er yard, and .iJial’t, 
elmn-li). eoiirl eliureh. 

Str ,<!n.1-A,'i. the cliiireh>nrd. 

Str (ti.1-t.)uiii (from tit Futt, the oak, and trr ’i'auin, 
tree), the telk tree. 

Sit Sllinteinl'lc (from rtr UBiin, the wind, and lie 
nibiMf. mill), the wimlmill. 

S.ia ^!all•^an^ (from itr .’Ifaili, eoimcil, tinil la! ^'all!, 
house), the rouneil-liiuise. 
l-’onngn words', for tlie most part, wlieii taken 
into the Gertiiati language, retain tlieir original 
gender. Those, however, that hme become wholly 
t:i-niinm.sed often take .t diffcrciil gender, a.s they 
take a dilTeroiil form.; tliivs, Corpxts (the liody), 
which in I,atin is nrxitcr, hccoinc.s in Ucrmnii ter 
Sixtsx, ■which i.s mascvlinc. 


(3) To the Neuter bes 
long— 


(fl) Those .secondary 
ilerivative.s formcil liy 
nieans of the suffixes 
-rfitn. -Icin, -tl, -f.ll, -fel. 
-liiii, -iMim. 


(f,)'rhnse nouns hating 
the aiigme'il jt-. 



GEiaiAX. 


DERIVATIOS OF :!rOUSS. 

' To what has hcen already said conceminE the 
derivation of nouns, we add here, before entering 
upon the subject of Declension, a brief view of 
the secondary 'Herirafircs. which are made by 
siffnijfcant suffixes. For the sake of the learner 
we subjoin a list of the leading suffixes of this 
class ; putting in brackets the equivalent English 
terminations, e.xplnining severally their force and 
use, and illustrating the whole by suitable ex- 
amples. 

SUFFIXES USED IX FORMIXG SOCXS. 


[-ffr, -jcror -ycr, -:cn] | 


-la [-SW, -f*] 


JIt\SlSC. 

designates (male) 
persons: also, 
ayenU or instru- 

( denotes (often eon- 
, tcmjftxu>usl>i) jicr- 
sons, animals, and 
things. 

( designates (female) 
\ persons. 
indicates the act, 
practice, or place 
of business. 
signifies the act or 
the continuing to 


-ci X.'yrtll,-ar>j,-crp, -orj/] • 

-ana [-fwy, -ure, -ion) 


-Sett 

•Itit 

' -Wap 

-fal 

rfet - 

-itiS 


l-ness, -Hg, -iK\ 
l-ness. -itg, -th) 
l-ness, -ity, -th) 

[_-shi2>, -hoof -Itg) 
£-ilom, -lw0d, -iig) 

(-vde, -cy) 
l-ude. -exj] 

(■ness, -eg) 

, (-hin, -vie, -ct, -let 
(-Mn, -ule, -ct, -let 


/ denote qualities or 
j" attributes. 

, express ranh. grade, 
I office; also, a 
1 mimbcr of things 
\ iahen eollectirelg. 
t denote the state or 
t condition : some- 
J times the result. 
indicate diminu- 
tlrcness. 


} 

Exasifles. 


-in . 


, £.111311, a singer ; iSizia, a citizen ; Sajer, 
I a sairycr; SiSiuitir, a tailor; -Sii-nicr, a 
I Konian ; acirjiatr, a resident of Leipzig ; 
' aDiciier, a Viennese. 

r .^.liirtling, a captain ; a fugitive ; 

I ai?t«6!tn3, a hireiing ; S)Wt«f™S. a i)oet- 
I aster ; -bJinlling, a linnet ; a shoot 

v or sprig. 

! ®r,1iitt. a countess'; $cttin, a heroine; JlSnigin, 
a queen; Sfirtpifetin, a professors wife; 
Sercin, a lioness.- ' ^ ^ 


STES 


-fitaft 

-itum 


-fat 


-mj 

-tcin 


f £K‘c«t. thievery ; h}-pocrisy ; oiW- 

l mi. fishery ; St.iumi, biowc-ry. 

i Sttifruiis. teaching (/.c.. the act of teaching) ; 
Grf aiiung, the building, or erecting, edifica- 
tion ; Jiriinima, the crowning, or corona- 
tion ; Sisana, the sitting, or seasion. 

/ ®utc, goodness ; £t5ife, strength ; .tranf^cit, 
! sickness : SummSnt, stupidity ; .§ctti3fat, 
I Itoliness ; SfudniG'tit, humidity. 

' SttunlWitfr, friendship ; SSriijlcrWaft, priest- 
j liood (that is, the body of the priests ) , 
' ^nntWaft, readiness ; ^iitenttinn, heatheu- 
I dum, heathenism : CtnficntWui, Cliris- 
' tianity; eiscnitum, property. 

. 2!liW.il, the state of being in trouble,. 
I distress ; -'padfcl, that which has resulted 
1 from hacking and cutting — that is, 
] cuttings (of straw); Olcturfiits, the state 
I of being in want, necessity ; @lcii$nis., 
' simile, parable. 

( ISndifcin, n Utile book; jinAflcin, a little boy; 
^ StfifiWta, a little chair; Cicfitn, a Uitle egg. 


Appellatives derived from the names of places 
and countries have the termination -cr, ns . — Scr 
Sciuimcr, the Londoner. Names of countries, like 
Sai^iien, Saxony. !Ctciiiitn, Prussia, etc., being originally 
the names of the people, not of the countries, cannon 

Nouns derived from the name of a city or town 
are often used indeolinnbly ns adjectives, ns: — 
SDoS Sci»)i9ts SBitr, the Leipzig beer (gen. S)e» Sntpser 
@inf. of the Leipzig beer). 

It must be observed, in forming derivatives of 
the order illustrated above, that when n, i', 11, or nu 
is contained in the radical part, it is modified into 
S, c, u, or 4u, upon receiving a suffix containing the 
vowel tort (as -cr, -ct, -ling, -in, -13, -tug, -i^en, 
-(rill, -e, -nij, nnd -ftl); as in the case of IjunMir 
(from iSiicgct (from (Burg), and others of the 

like kind. 

Often, moreover, in forming secondary derivatives 
certain euphonic letters are inserted between the 
suffix and the word to which it is added : as ig in 
Scuittigtcit, humidity. Other letters employed in 
this way are cr, n, and t. These euphonic parts 
are easily distinguished from those having an 
influence on the meaning by merely resolving the 
derivative into it' elements. 

Here, too, may be noted the particle ge-, which, 
being prefixed to certain primary words, forms a. 
chu's of nouns denoting either frequency of action 
or a eollcction of things. These words, al'o, most 
commonly suffix the letter e, as: — ®tmt, constant 
talk; ®c^cu(, continuous howling ; ©ciirgc, a range 
of mountains, etc. 
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- DECLENSION OF COMMON NOUNS. 

In German there are two declensions, distin- 
guished ,as the Old and -the Jffem. The character- 
istic of each is Hie termination of the geniiare 
singular. ’ 'In the former, the genitive is formed 
from the nominative by adding -t« or -«. When 
the genitive is otherwise formed, the nonn is of 
'the New Declension. 

To the Old Declension belong almost all masculine . 
and neuter nouns ; that is, by far the greater part 
of all the nouns in the language. . , 

In both declensions, the nominatire, genitive, 
and accusative plural are alike in form; .while 
the dative plural terminates always in the letter a. 
Unless, therefore, the word declined already ends 
in that letter, it is, in the dative, uniformly 
assumed. 

All /eminiriB nouns are invariable in the singular' ; 
in the plural they arc, for the most part, inflected 
according to the Now Declension. 

In compounds, the last word only is subjected to 
the variations of declension. 

KEY TO TRANSLATION FROM GERMAN (p. 8S0). 

A Ml8V.VDERSIAhT)lKa. 


Nut Sir from him siit an Austrian olllccr, who adilnsscd him 
pleasantly, and said; “That, is rather good, is it not? T'harc 
-seen it growing in Italy." . 

“Ton seem Jestingly InL-lIneil,” answered tlie Prussian; 
" but I must entreat you not to try to impose suoh nousense 

“ No nonsense nt all.' I liui quite serious." 

“Rldicnlous! How can you assert suuh a thing?' 

" I tell you, I have seen it ; they grow on imshes.” 

“ And 1 do not want any such Jokes ! Seek nnothcr for ^ch 
ridienlons assertions." 

‘ “Not ridiculous at all. It is true. .You c.in'hclicvo ino ; 
I have seen it with iny own eyes," 

“Then, I will open your, eyes." a.ild tlio Prussian angrily ; 
'Tam tirni of It — to he , humhbggcd with sucli absurd 
Jokes." 

“ That is too much," said the Austrian. 

“ Well, in tlmt case,” continued the Prussian, more excitcdly,- 
“coiuc t<Ainorrow morning nt nine o’clock into the neighbour- 
ing wood, with n second, and I will give j'ou nil answer with 
Bbnllet." 

“Very wdl ! " said the Austrian, and finished his wine. . 

Tlie next morning the two appeared, with their commdea, 
at tlie appointed Imur, in tlic little wood. 

• The dnpl was carried out in due form. The Austrian, os tlie 
insulted party, abut first, and missed., TJie Prussian then fired,, 
and hit him in tlie upiier arm. - , ■ ' ' 

. When the wound was bound up, the Prussian went up to 
him, nnd said: “.Now, comrade,, do, yon still assert that 
herrings grow on hnshes?" . 

The Austrian replied good-naturedly: "Herrings I I did 





CHEAP EDITION. 


Cqmplete in 6 Volumes, price 3s. 6d, each, 

CMSselfs 

TechmcMl Bducmtor 

A Cyclopaedia of Technical Education, 

Uniform with " Cassell’s Popular Educator^ 

WITH COLOURED PLATES AND ENGRAVINGS. 


Afeas Press Opinions respecfing Technical Educator. 

“ At one of the bucolic gatherings in London the other day a gentle- 
man, who ought to have known belter, raised an objection to the report 
of the Royal Commission on Secondary Education because it would 
involve a twopenny rate. Without going into the notorious question of 
the need of technology among the agriculturists of this country, we 
would suggest to the speaker in question, and the many shortsighted 
persons who think witli him, a casual glance through the volumes we 
have before us. The growth of the taste for practical instruction in 
everj'- department of industry, not excluding agriculture, is undoubted. 
In the towns evidences of it may be seen any winter evening in the 
attentive faces of the ‘ continuation ’ scholars, youths and maidens, who 
come mentally fresh and vigorous at the end of a hard da}''s worl: and 
give their teachers the greatest po.ssiblc satisfaction. How much the 
Messrs. Cassell have done to foster this healthy appetite for useful 
knowledge has been told again and again, and v/ill bear re-telling. 
If there is any hope for our husbandmen and villagers at all, and in 
our opinion there is, tliey can only expect to realise it by keeping pace 



with the times. ‘The Technical Educator’ affords one means, and a 
cheap one, for it is a veritable cyclopaedia of all industries, from 
allotment gardening to dyeing, building and civil engineering. 
The frontispieces to the volumes are typical enough, one being a 
beautiful vase of flowers in colours, from the fuchsia to the rose, and 
the other a tinted diagram of cross-weaving. The high standard of 
the various papers, illustrated without stint, is maintained through- 
out, and we are glad to believe that this admirable periodical, in serial 
or volume form, has become a recognised aid in our public libraries and 
adult edueational institutions, and that it has found its way to the home. 
The printing of both letterpress and pictures is unusually good.” — 
Daily Chronicle. 

" Messrs. Cassell & Company have done more than almost any 
other publishing house to help self-taught students to acquire, at all 
events, the elements of a liberal education. We are glad to And 
that the new edition of ‘Cassell’s Technical Educator’ is now complete 
in six volumes. The highest authorities have been consulted in the 
preparation of this encyclopsedia of trade and manufactures, and 
the services of practical experts in every department of technical 
knowledge have also been enlisted. The value of the book as a 
practical work of reference is not open to question, for the eontributors 
to its pages are men who are fully qualified by training and personal 
experience to deal with design in te.xtiles and fabrics, the manufacture 
of steel and iron, building construction, practical mechanics, and many 
other subjects .about which amateurs and young students need explicit 
directions. There are many illustrations and diagrams in these volumes, 
and an admirable index.” — Standard. 

•' Men who have risen from the ranks and made their mark in 
public life have traced their success to the inducements and aids to 
self-improvement afforded by the long-famous ‘ Popular Educator.’ It 
may well follow that many amongst the generation to whose service 
‘The Technical Educator’ has been dedicated will, in years to come, 
look back on this work also in like manner, with grateful recogni- 
tion of the help and impulse it is now affording them towards putting 
themselves in the ranks of scientific and industrial advancement, 
and achieving success by identifying themselves with the vigorous 
forward movement of their day, in place of idly letting the great 
wave of progress pass them by, to leave them, presently, stranded 
and out of date. While Parliament and public bodies have been 
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considering how they may provide for the technical education of the 
rising generation, numbers haw been solving the question for them- 
selves, with the aid of ' The Technical Educator,’ just as others have, 
with the help of ‘ The Popular Educator,’ been solving for themselves, 
-and are still solving, tlie question of secondaij’ and ' continuation ’ teach- 
ing .” — School Board Chronicle. 

“ Messrs. Cassell & Company have earned the gratitude of the public 
for their enterprise in bringing out many years ago their ‘ Popular 
Educator,’ a work which has proved of great ralue and usefulness. The 
present is an age that demands technical education, and Messrs. Cassell 
& Company are alive to public requirements. As soon as the question 
of technical education acquired prominence, they began the issue in 
monthly numbers of the ‘Technical Educator,’ and the work, in six 
.handsome quarto volumes, is now complete. Needless to say, the 
subjects dealt with cover the whole range of our industries, both do- 
mestic and factory; and the writers are well-known experts in their 
respective departments. Sir Philip Magnus, of the City and Guilds of 
London Institute ; Mr. Quintin Hogg, of the Regent Street Polytechnic 
Institute, London; Professor W. Ripper, of the Technical School, 
Sheffield ; 'Mr. Henry Cunynghame, and others contribute a special 
series of papers; and among other contributors are Mr. O. G. Jones, 
B.Sc. London, Master - of Physical Science in the City of London 
Schools, who writes on civil engineering; Mr. W. H. Chambers and 
Mr. H. S. Witty, colliery manager, who write on coal mining ; Mr. 
R. H. Smith, of Mason’s College, Birmingham, who writes on cutting 
tools; Mr. J. J. Hummel, of the Yorkshire College, Leeds, who writes 
on the dyeing of textile fabrics ; Mr. William Henry Greenwood, 
Associate of the Royal School of Mines, who writes on steel and iron. 
There are a host of others. Those practically engaged in trades and 
manufactures will find the work of immense value, and amateurs may 
learn from it a great deal of information in such things, for instance, as 
, plumbing and carpentrj', in the use of electrical instruments, in budding 
construction, and in photography. There is, indeed, no department of 
work that is not here treated, and that in a thoroughly practical spirit, 
the writers giving their' instructions in clear and popular language that 
cannot be misunderstood. The working man in particular will find in 
this work a perfect treasure. A copious index renders the volumes 
easy of reference — a consideration of importance as regards what is 
in all truth an admirable encyclopaedia of technical education.”--- 
Scotsman. 
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